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ERRATA. 

Page  !.">,  eleventh  line  from  bottom,  for  specimen  read  individual. 

Page  28,  line  eighteen,  for  specimens  read  species. 

Page  71,  under  Aranea  colnmbiae,  for  PI.  11  read  PI.  ".. 

Page  202.  The  two  paragraphs  immediately  preceding  Foriiciilari:i<  belong  on  page  203,  immediately 
preceding  Labiduromma. 

Page  203,  line  three,  for  cricket  read  crickets. 

Page  203,  before  Labiduromma,  insert  the  two  paragraphs  on  page  202,  immediately  preceding  Forli- 
cnlarise. 

Page  225,  line  one,  for  interspaces  rend  interspace;  line  two,  insert  that  before  above. 
.  Page  244,  in  table,  for  3.  Geranchum  read  3.  Gerancou;  for  13.  Amalanchum    read  13.  Amalancoii ; 
for  15.  Ancouotus  read  15.  Anconatntt. 

Page  245,  under  C.  absens,  the  third  line  should  read:  Fore  wing  nearly  three  times  as  long  as  broad. 
First  oblique  vein  nearly  straight,  etc. 

Page  248,  in  three  headings,  /orGerauchon  read  Geiancon. 

Page  249,  in  headiug,  for  Geranchon  read  Gerancon. 

Page  256,  Hue  twenty,  before  parts  insert  except  at  base. 

Page  31(5,  lines  5  and  6,  for  possibly  luminiferous  read  highly  decorated. 

Page  343,  line  4,  for  in  the  to-day  read  to-day  in  the. 

Page  3(32,  line  20,  for  referred  read  referable. 

Page  446,  line  15,  and  in  several  places  on  succeeding  pages,  for  puncta;  read  puucta. 

Page  610,  lines  13  and  14,  for  abdomen  read  thorax. 
10 


LETTER   OF  TRANSMITTAL. 


U.  S.  GEOLOGICAL  SURVEY, 

DIVISION  ov    FOSSIL  INSECTS, 
Cambridge,  M.ml,   1  1,  ix<»0. 

SIR:  It  is  a  source  of  great  regret  t«>  me  that  the-  volume  herewith  trans- 
mitted could  not  have  been  published  during  1  >r.  Ilayden's  lite  ll  con- 
tains the  tirst  fruits  of  an  undertaking  inspired  by  him  and  encouraged  bv 

his  aid.      The-  extent  of  the  task  he  intni.Med  to  me re  than  a  dozen  years 

ago  lias  been,  with  the,  intert'erence  of  other  duties,  the  occasion  of  the 
dela\  in  it>  execution.  The  material  has  grown  beyond  all  expectation,  far 
be\ 1  an\  thing  that  could  have  lieeii  antiei]iateil. 

4s originally  planned,  when  the  Florissant  beds  were  first  carefully 
exploited,  the  fossil  insects  other  tjian  those  from  Florissant  were  first  to  be 
disposed  of,  and  the  latter  were  then  to  be  taken  up  by  orders.  The  plates 
were  accordingly  executed  (before  the  completion  of  the  text)  with  that 
plan  in  view,  and  the  first  ten  plates  herewith  transmitted  contain  very 
nearly  all  the  extra-Florissant  insects  known  ten  years  ago.  Since  then 
their  number  has  perhaps  doubled.  The  succeeding-  plates  contain  the  h>\\  ei 
orders  of  Flori>-ant  arthropods,  ending  with  the  Ilemiptera. 

The  text  has  been  made  to  conform  in  large  measure  to  the  same  plan, 
except  that  the  insects  of  different  localities  and  of  different  horizons  have 
been  arranged  in  one  systematic  series.  Descriptions  of  a  considerable 
number  of  species  have  been  introduced  for  completeness'  sake  which  are 
not  figured,  but  of  every  one  of  these  drawings  have  been  finished  and  will 
be  given  in  some  future  publication.  The  early  portion  of  the  text  was 
written  many  years  ago — the  Arachnida  and  Termitina  in  1881,  most  of 
the  Odonata  in  1882,  the  Ephemeridae  and  Planipennia  in  1883,  and  the 
Trichoptera  and  Orthoptera  in  1884;  and,  as  the  general  remarks  prefixed 
to  each  group  were  written  on  the  completion  of  the  study  of  that  group, 
and  would  now  have  to  be  modified  in  some  slight  particulars,  I  have 

thought  best  to  let  these  remarks  remain  as  written,  and  to  append  at  the 
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end  of  each  general  paragraph  the  date  of  writing.  To  rewrite  the  whole 
would  unnecessarily  delay  the  appearance  of  the  work,  and  the  dates  will 
explain  otherwise  unaccountable,  though  generally  very  slight,  omissions  of 
later  material. 

The  new  portions  of  the  Coleoptera,  Diptera,  and  Hymenoptera  were 
mostly  written  a  year  ago,  and  during  the  past  year  the  Hemiptera,  much 
the  most  extensive  group  in  the  volume,  have  been  elaborated.  In  the  four 
later  orders  the  general  remarks  and  summaries  attached  to  the  genera, 
families,  etc.,  of  the  earlier  groups  are  omitted,  because  these  orders  will 
form  the  subject  of  future  separate  consideration,  and  the  basis  for  generaliza- 
tion will  then  be  greatly  increased;  the  representation  of  these  orders  in  the 
present  volume  is  very  meager,  including  next  to  no  species  from  Florissant. 

The  publication  of  this  volume  will  give  the  first  opportunity  for  any 
good  comparisons  between  the  long  known  Tertiary  insects  of  Europe  and 
those  of  any  other  country;  .so  far  as  the  lower  orders  of  insects  are  con- 
cerned— the  only  ones  here  at  all  fully  elaborated — they  show  that  the  ma- 
terial already  gathered  within  the  last  two  decades  in  America  is  at  least  as 
rich  as  that  of  the  well  gleaned  fields  of  Europe.  The  present  volume  con- 
tains descriptions  of  1  species  of  Myriapoda,  34  of  Arachnida,  66  of  Neu- 
roptera,  30  of  Orthoptera,  266  of  Hemiptera,  112  of  Coleoptera,  79  of  Dip- 
tera, 1  of  Lepidoptera,  and  23  of  Hymenoptera,  in  all  612  species.  For 
the  lower  orders,  that  is,  those  here  fully  treated,  these  numbers  are  already 
slightly  in  excess  of  those  obtained  from  the  European  Tertiaries,  if  the  rich 
amber  fauna  of  the  Baltic  is  excluded;  for  the  corresponding  numbers  for 
the  European  species  from  the  rocks  would  be  approximately  as  follows : 
Myriapoda,  1 ;  Arachnida,  24  (recently,  however,  nearly  doubled);  Neu- 
roptera,  59;  Orthoptera,  36;  arid  Hemiptera,  218;  a  total  of  338  species 
against  397  for  the  American  rocks.  There  is  no  doubt  that  this  excess 
would  be  found  even  greater  in  the  higher  orders  by  the  material  already 
many  years  in  hand ;  and  the  extent  of  the  insect-bearing  rocks  of  the 
West,  which  as  yet  have  been  touched  only  here  and  there,  is  so  immeas- 
urably greater  than  that  of  similar  European  strata  that  only  the  lack  of 
students  in  this  field  of  American  paleontology  can  prevent  our  deposits 
from  assuming  a  commanding  position  in  the  world. 
Very  respectfully,  yours, 

SAMUEL  H.  SCUDDER. 

Hon.  J.  W.  POWELL, 

Director  U.  S.  Geological  Survey,  Washington,  D.  C. 


THE  TERTIARY  INSECTS  OF  NORTH  AMERICA. 


BY  SAMUEL  H.  SCUDDEK. 


INTRODUCTION. 

THAT  creatures  so  minute  and  fragile  as  insects,  creatures  which  can  so 
feebly  withstand  the  changing  seasons  as  to  live,  so  to  speak,  but  a  moment, 
are  to  be  found  fossil,  engraved,  as  it  were,  upon  the  rocks  or  embedded  in 
their  hard  mass,  will  never  cease  to  be  a  surprise  to  those  unfamiliar  with  the 
fact.  "So  fragile,"  says  (^uiiiet1.  "  soeasy  to  crush,  you  would  readily  believe 
the  insect  one  of  the  latest  beings  produced  by  nature,  one  of  those  which  lias 
least  resisted  the  action  ot  time  :  that  ils  i\  pr,  its  genera,  its  forms,  must  have 
lieeii  ground  to  powder  a  thousand  times,  annihilated  by  the  revolutions 
of  the  "Johe.  and  perpetually  thrown  into  the  crucible.  For  where  is  its 
defense  .'  ( )f  what  value  its  antenna-,  its  shield,  its  wings  of  gauze,  against 
the  commotions  and  the  tempests  which  change  the  surface  of  the  earth  ''. 
When  the  mountains  tliein-d\ -es  arc  overthrown  and  the  seas  uplifted,  when 
the  giants  of  structure,  the  mighty  quadrupeds,  change  form  and  habit  under 
the  pressure  of  circumstances,  will  the  insect  withstand  them  ?  Is  it  it 
which  will  displav  most  character  in  nature?  Yes!  The  universe  flings 
itself  against  a  gnat.  Where  will  it  find  refuge?  In  its  very  diminutive- 
ness,  its  nothingness." 

The  pages  and  plates  of  the  present  volume  bear  testimony  to  the  fact 
that  our  tertiary  strata  have  preserved  remnants  .of  an  ancient  host,  so 
varied  in  structure,  so  closely  also  resembling  their  brethren  of  to-day, 
that  nearly  or  quite  every  prevalent  family-group  in  the  entire  range  of  the 
insect-world  has  already  been  demonstrated  to  have  then  existed.  While 
often  fragmentary  and  crushed,  sometimes  beyond  recognition,  a  not  in- 
significant number  are  sufficiently  preserved  for  us  to  repopulate  the  past ; 

1  K.  Quinet :  La  Creation,  vol.  1,  p.  197. 
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sometimes,  too,  are  they  preserved  in  such  a  wonderful  manner  that  in  tiny 
creatures  with  a  spread  of  wings  scarcely  more  than  a  couple  of  millimeters 
one  may  count  under  the  microscope  the  hairs  fringing  the  wings. 

In  attempting  thus  to  restore  the  past  world  of  our  insects,  two  or 
three  general  features  have  been  forced  upon  my  attention,  which  may 
well  be  mentioned  here.  One  of  them  is  the  remarkable  fact  that  in  hardly 
a  single  instance  has  the  same  species  been  found  at,  two  distinct  localities. 
These  localities,  it  is  true,  are  in  some  instances  separated  by  hundreds  or 
even  thousands  of  miles,  and  analogy  with  the  present  distribution  of 
insects  would  lead  us  to  expect  more  or  less  profound  changes  in  passing 
from  one  to  another.  But  at  other  times  the  distance  is  not  great,  or  at  any 
rate  not  great  enough  to  make  this  a  satisfactory  reason.  It  is  more  proba- 
ble that  the  beds  in  which  they  occur  are  not  altogether  synchronous  ;  and 
we  are  led  to  believe  that  in  the  separation  of  horizons  insects  will  give  more 
precise  and  definite  distinctions  than  may  be  gained  by  the  study  of  the 
plant  remains  of  the  same  beds.  The  data  at  our  disposal  are  not  yet  suffi- 
ciently varied  to  enable  us  to  speak  with  any  confidence,  but  when  the 
other  groups  of  Florissant  insects,  not  considered  in  the  present  volume, 
are  worked  out,  and  the  new  material  that  is  at  hand  from  the  other  princi- 
pal localities  has  been  fairly  studied,  it  may  be  found  that  we  are  armed 
with  a  new  weapon  of  attack  in  solving  the  immediate  succession  of  the 
Tertiary  series  of  the  West  in  their  finer  subdivisions. 

Another  point  to  which  attention  maybe  drawn  is  the  very  considerable 
number  and  quite  extraordinary  proportion  of  species  which  so  far  are  repre- 
sented by  a  single  specimen.  Leaving  out  of  consideration  certain  marvel- 
ously  prevalent  forms  in  the  beds  of  Florissant,  such  as  certain  Formicidse, 
Alydina,  etc.,  one  working  these  beds,  from  which  many  thousands  of  insects 
have  already  been  taken,  may  confidently  expect  that  every  third  or  fourth 
specimen  will  prove  something  new.  A  quite  similar  statement  can  be 
made  of  all,  or  all  but  one,  of  the  other  localities  where  insects  have  been 
found  in  our  Tertiary  deposits :  it  surely  indicates  that  with  all  the  rich 
results  of  the  explorations  so  far  undertaken  we  are  only  upon  the  threshold 
of  our  possible  knowledge.  We  find  a  richness  of  fauna  far  exceeding  any- 
thing before  supposed  possible. 

The  interest  of  the  Tertiary  fauna  is  further  enhanced  by  the  discovery 
that  no  inconsiderable  proportion  of  the  species  in  this  fauna  must  be  re- 
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ferred  to  genera  not  now  extant.  Granted  that  our  knowledge  of  the  sub- 
tropical forms  of  this  continent  (with  which  as  a  whole  at  least  our  Floris- 
sant fauna  serins  to  be  akin)  is  much  too  meager  to  be  of  great  service; 
granted  also  that  in  many  cases  we  are  forced  to  establish  ne\v  genera  upon 
what  would  be  regarded  among  recent  animals  as  too  slender  grounds:  it 
is  nevertheless  true  that  an  unexpectedly  large  number  of  forms  can  not  be 
"Forced  into  modern  genera  already  established;  in  many  cases,  throughout 
whole  groups,  kindred  differences  from  modern  types  are  found  which  in- 
dicate considerable  changes  of  structure  in  the  intervening  epochs  along 
parallel  lines.  In  illustration  of  this  we  would  call  special  attention  to  the 
differences  observed  in  the  genera  of  plant-lice,  and,  in  several  places 
among  other  Hemiptera  as  well  as  among  the  Coleoptera,  to  the  decided  dif- 
ferences in  the  relative  length  of  various  members  ut  the  body.  My  own 
belief,  which  springs  from  the  comparisons  instituted  in  the  study  of  this 
fauna,  is  that  a  much  larger  proportion  of  genera  should  really  have  been 
founded,  and  that,  for  every  type  which  mav  turn  up  in  Central  American 
explorations  of  the  near  future  identical  with  those  now  established  upon 
the  fossils  alone,  it  will  he  accessary  to  separate  from  the  familiar  surround- 
ings in  which  1  have  placed  if  some  other  of  the  insects  from  the  same  beds. 

It  should  he  stated  that  the  larger  parr  of  the  plates  in  this  volume 
were  engraved  lie  fore  the  insects  were  studied,  except  in  a  cursory  manner 
to  separate  the  species;  the  insects  are  therefore  not  always  properly 
grouped,  and  the  legends  upon  the  plates  are  in  part  inaccurate. 

In  the  enumeration  of  the  specimens  at  the  end  of  the  specific  descrip- 
tions the  numbers  of  the  obverse  and  reverse  of  the  same  specimen  are 
always  connected  by  "  and "  without  any  intervening  comma,  and  this 
typographical  method  is  employed  only  for  expressing  this  relation. 

In  the  study  of  these  extinct  insects  much  assistance  has  been  received 
from  friends,  to  whom  my  cordial  thanks  are  due;  for  valuable  suggestions 
from  the  late  Dr.  J.  L.  LeConte,  from  Baron  R.  von  Osten  Sacken,  Edward 
Burgess,  Esq.,  and  Drs.  G.  H.  Horn  and  H.  A.  Hagen;  for  the  open  collec- 
tions of  the  late  G.  D.  Smith,  Esq.,  and  of  Messrs.  E.  P.  Austin  and  Samuel 
Henshaw;  and  for  important  aid  in  obtaining  typical  series  of  modern  insects 
in  various  groups  by  Messrs.  E.  P.  Austin,  P.  R.  Uhler,  E.  P.  Van  Duzee, 
Edward  Burgess,  Dr.  A.  Forel,  and  most  especially  Mr.  Samuel  Henshaw. 
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f,  <  >.  —  The  Tertiary  lake  Kasin  at  Florissant,1  already 

t'ainoiis  tor  its  prolific  beds  of  plants  and  insects,  is  situated  in  a  narrow 
valley  lii^-li  up  in  the.  mountains  at  the  southern  extremity  of  the  Front 
kanv,e  n!'  <',>!..  railn,  at  im  LiTeat  distance  from  i'ike's  I'eak. 

The  ba>in  U  -diowii  on  Sheet  1;!  of  the  ideological  atlas  of  Colorado, 
published  b\  I  >r.  Eayden's  survey,  and  its  outlines  are  marked  with  con- 
sideralile  accuracy,  although  upon  a  comparatively  small  scale.  The 
ancient  lake  lies  in  the  valley  of  the  present  South  Fork  of  Twin  ('reek, 
and  of  the  upper  half  of  the  main  stream  of  the  same  after  the  South  Fork 
has  joined  it.  Following  the  old  stage  road  from  South  Park  to  Colorado 
Springs  and  leaving  it  just  above  the  railwix  station  at  Florissant,  and 
then  taking  the  road  which  leads  over  the  divide  toward  ('anon  City,  \ve 
•  between  ill"  I'latte  Kiver  and  the  Arkansas  divide,  through  the  entire 
length  of  the  basin.-  This  road  crosses  tip-  South  I'latte  a  short  distance. 
sav  a  kilom  •;  r  ml  a  lull',  below  the  month  of  Twin  <  Jreek,  climbs  a  IOIILT 
gradual  slope  on  th"  east  bank  of  the  river  to  an  open  grassy  idade  about 
•_',.")  i  ID  meters  above  the  sea,  and  then  descends  a  little  more  than  three  kilo- 
meters from  the  river  to  join  the  valley  of  Twin  ('reek.  OIK?  scarcely 
begins  the  descent  Ins  attention  is  attracted  by  the  outcropping  of 

drab-colored  sha!e>,  which  continue  until  almost  the  very  summit  of  the 
divide  is  readied  ami  the  descent  toward  the  Arkansas  be^un,  a  traveling 
distance  ot'  not  far  from  1.'!  kilometers.  The  shales  may  indeed  be  seen  for 
several  kilometers  on  the  farther  side  of  this  divide,  but  no  organic  remain> 
have  \  et  been  found  in  them. 

IJy  climl)iui;  a  neighboring  peak,  thrice  bapti/ced  as  (  'rvstal  Mountain, 
Tojiax  Hutte,  and  Cheops  Pyramid,  and  known  to  the  old  miners  as  Slim 
Jim,  we  obtained  an  admirable  bird's-eye  view  of  the  ancient  lake  and  the 

'This  uccouut  of  FlurUsant,  is  takou  aliimst  limlily  from  a  paprr  by  Prof.  Arthur  Lakes  ami 
myself  (Hul  I  -  <  .ml.  Surv.  Ton.,  vol.  fi,  1881,  pp.  279,  seq.). 
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surrounding  region.  To  the  southeast  is  Pike's  Peak  ;  to  the  west  South 
Park  and  the  canon  of  the  South  Platte,  shown  by  a  depression  ;  to  the 
extreme  south  the  grand  canon  of  the  Arkansas ;  while  to  the  north  a  few 
sharp,  ragged,  granite  peaks  surmount  the  low  wooded  hills  and  ravines 
characteristic  of  the  nearer  region.  Among  these  hills  and  ravines,  and 
only  a  little  broader  than  the  rest  of  the  latter,  lies,  to  the  south,  the  ancient 
Florissant  Lake  basin,  marked  by  an  irregular  L-shaped  grassy  meadow, 
the  southern  half  broader  and  more  rolling  than  the  northwestern,  the  latter 
more  broken  and  with  deeper  inlets. 

Recalling  its  ancient  condition  it  will  appear  that  this  elevated  lake 
must  have  been  a  beautiful,  though  shallow,1  sheet  of  water.  Topaz  Butte, 
and  a  nameless  lower  elevation  lying  eight  kilometers  to  its  southwest, 
which  we  may  cnll  Castello's  Mountain,  guarded  the  head  of  the  lake  upon 
one  side  and  the  other,  rising  300  or  400  meters  above  its  level.  It  was 
hemmed  in  on  all  sides  by  nearer  granitic  hills,  whose  wooded  slopes  came 
to  the  water's  edge  ;  sometimes,  especially  on  the  northern  and  eastern  sides, 
.rising  abruptly,  at  others  gradually  sloping,  so  that  reeds  and  flags  grew 
in  the  shallow  waters  by  the  shore.  The  waters  of  the  lake  penetrated  in 
deep  inlets  between  the  hills,  giving  it  a  varied  and  tortuous  outline ; 
although  only  about  16^  kilometers  long  and  very  narrow,  its  margin  must 
have  measured  over  70  kilometers  in  extent.  Still  greater  variety  was 
gained  by  steep  promontories,  20  meters  or  more  in  height,  which  pro- 
jected abruptly  into  the  lake  from  either  side,  nearly  dividing  it  into  a 
chain  of  three  or  four  unequal  and  very  irregular  open  ponds,  running  in 
a  northwest-southeast  direction,  and  a  larger  and  less  indented  sheet,  as 
large  as  the  others  combined,  connected  with  the  southwesternmost  of  the 
three  by  a  narrow  channel,  and  dotted  with  numerous  long  and  narrow 
wooded  islets  just  rising  above  the  surface. 

The  ancient  outlet  of  the  whole  system  was  probably  at  the  southern 
extremity;  at  least  the  marks  of  the  lake  deposits  reach  within  a  few  meters 
of  the  ridge  which  now  separates  the  waters  of  the  Platte  and  Arkansas;  the 
nature  of  the  basin  itself,  and  the  much  more  rapid  descent  of  the  present 
surface  on  the  southern  side  of  this  divide  lead  to  this  conclusion.  At  the 
last  elevation  of  the  Rocky  Mountain  chain  the  drainage  flow  of  this  imme- 
diate region  was  reversed  ;  th'e  elevation  coming  from  a  southerly  or  south- 

'The  sballowuesa  of  the  lake  is  indicated  by  the  character  of  the  fish,  the  sun  cracking  of  some 
of  the  shales  and  the  erect  sequoia  stumps. 
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easterly  direction  (perhaps  from  Pike's  Peak),  the  lake,  or  series  of  lakes, 
was  drained  dry  by  emptying  at  tin-  northwestern  extremity.  The  drainage 
of  the  valley  now  Unwed  into  a  hronk  which  followed  the  deeper  part  of  its 
former  floor,  and  the  waters  of  the  region  have  since  emptied  into  the  Platte 
and  not  the  Arkansas,  passing  in  their  course  between  Topaz  Butte  and 
t  '-istello's  .Mountain. 

Tlu-  promontories  projecting  into  the  lake  on  either  side  are  formed  of 
trachyte  or  other  volcanic  lavas,  apparently  occurring-  in  fissures  directly 
athwart  the  general  course  of  the  northwestern  or  upper  series  of  lakes, 
and  masses  of  the  same  occur  at  many  different  points  along  the  ancient 
shore,  such  as  the  western  corner  where  the  waters  of  the  lake  were  finally 
discharged;  in  the  neighborhood  of  the  village;  along  the  eastern  wall  of 
the  lowermost  of  the  chain  of  upper  lakes,  near  where  the  present  road 
divides;  and  at  points  along  both  eastern  and  western  walls  of  the  lower 
southern  lake.  In  general  the  trachytic  flows  seem  to  be  confined  to  the 
-•dges  of  the  lacustrine  basin,  hut  some,  if  not  all,  of  the  mesas  or  ancient 
islands  of  the  southern  lake  have  trachytic  flows  over  them;  and  toward 
the  southern  extremity  of  the  lake  what  was  once  a  larger  island  now  forms 
a  rounded  hill  with  steep  northern  walls,  crowned  by  heavy  beds  of  dark 
trachyte,  and  its  slopes  covered  with  quantities  of  vesicular  scoria1.  The 
rough  and  craggy  knoll  immediately  overlooking  the  present  village  of 
Florissant,  the  reputed  scene  of  Indian  combats,1  is  witness  of  hotter  times 
than  those;  vertical  cylindrical  holes,  with  smooth  walls,  in  which  a  man 
could  hide  from  sight,  funnels  scored  by  heat,  mark,  perhaps,  the  presence 
of  former  geysers;  the  basaltic  rocks  themselves  are  deeply  fissured  by  the 
breaking  up  of  the  planes  of  divisions  between  the  columns,  affording  the 
best  protection  to  the  (*te  and  Arapahoo  warriors.  But  the  verv  shales  of 
the  lake  itself,  in  which  the  mvriad  plants  and  insects  are  entombed,  are 
wholly  composed  of  volcanic  sand  and  ash;  lf>  meters  or  more  thick  they 
lie,  in  alternating  lavers  of  coarser  and  finer  material.  About  half  of  this, 
now  lying  beneath  the  general  surface  of  the  ground,  consists  of  heavily- 
bedded  drab  shales,  with  a  conchoidal  fracture,  and  is  totally  destitute  of 
fossils.  The  upper  half  has  been  eroded  and  carried  away,  leaving,  how- 
ever, the  fragmentary  remains  of  this  great  ash  deposit  clinging  to  the  bor- 
ders of  the  basin  and  surrounding  the  islands;  a  more  convenient  arrange- 

'Thoir  rude  fortifications  still  crown  the  summit. 
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ment  for  the  present  explorer  could  not  have  been  devised.  That  the  source 
of  the  volcanic  ashes  must  have  been  close  at  hand  seems  abundantly 
proved  by  the  difference  in  the  deposits  at  the  extreme  ends  of  the  lake  as 
will  be  shown  in  the  sections  to  be  given.  Not  only  does  the  thickness  of 
the  beds  differ  at  the  two  points,  but  it  is  difficult  to  bring  them  into  any- 
thing beyond  the  most  general  concordance. 

There  are  still  other  proofs  of  disturbance.  Around  one  of  the  granitic- 
islands  in  the  southern  lake  basin  the  shales  mentioned  were  capped  by  from 
one  and  a  half  to  two  and  a  half  meters  of  sedimentary  material,  reaching 
nearly  to  the  crown  of  the  hill,  the  lowest  bed  of  which,  a  little  more  than 
three  decimeters  thick,  formed  a  regular  horizontal  stratum  of  small  vol- 
canic pebbles  and  sand  (A  and  B  of  Dr.  Wadsworth's  note,  further  on), 
while  the  part  above  is  much  coarser,  resembling  a  breccia,  and  is  very  un- 
evenly bedded,  pitching  at  every  possible  angle,  seamed,  jointed,  and 
weather-worn,  curved  and  twisted,  and  inclosing  pockets  of  fine  laminated 
shales,  also  of  volcanic  ash,  in  which  a  few  fossils  are  found  (C  of  Dr.  Wads- 
worth's  note).  These  beds  cap  the  series  of  regular  and  evenly  stratified 
shales  (D  of  the  same  note),  and  are  perhaps  synchronous  with  the  disturb- 
ance which  tilted  and  emptied  the  basin.  The  uppermost  evenly  bedded 
shales  then  formed  the  hard  floor  of  the  lake,  and  these  contorted  beds  the 
softer,  but  hardening,  and  therefore  more  or  less  tenacious,  deposits  on  that 
floor. 

The  excavation  of  the  filled-up  basin  we  must  presume  to  be  due  to 
the  ordinary  agencies  of  atmospheric  erosion.  The  islands  in  the  lower  lake 
take  now  as  then  the  form  of  the  granitic  nucleus;  nearly  all  are  long  and 
narrow,  but  their  trend  is  in  every  direction  both  across  and  along  the  val- 
ley in  which  they  rest.  Great  masses  of  the  shales  still  adhere  equally  on 
every  side  to  the  rocks  against  which  they. were  deposited,  proving  that  time 
alone  and  no  rude  agency  has  degraded  the  ancient  floor  of  the  lake. 

The  shales  in  the  southern  basin  dip  to  the  north  or  northwest  at  an 
angle  of  about  two  degrees,  and  according  to  the  contours  of  the  Hayden 
Survey,  the  southern  end  of  the  ancient  lake  is  now  elevated  nearly  two 
hundred  and  fifty  meters  above  the  extreme  northwestern  point.  The 
grrtitiM1  p;nl  of  this  present  slope  of  the  lake  border  will  be  found  in  the 
southern  half,  where  it  can  not  fail  to  at  once  strike  the  observant  eye,  the 
southernmost  margin  close  to  the  summit  of  the  divide  being  nearly  two 
hundred  meters  higher  than  the  margin  next  the  hill  by  the  forks  of  the  road. 
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Our  examination  of  the  deposits  of  this  lacustrine  basin  was  principally 
muclt'  in  a  small  hill,  from  which  perhaps  the  largest  number  of  fossils  have 
been  taken,  lying  just  south  of  the  house  of  Mr.  Adam  Hill,  now  owned 
by  Mr.  Thompson,  and  upon  his  ranch.  Like  the  other  ancient  islets  of  this 
upland  lake,  it  now  forms  a  mesa  or  flat-topped  hill  about  ten  or  a  dozen 
meter>  hi--l i.  perhaps  a  hundred  meters  long  and  twenty-five  broad.  Around 
its  eastern  hast-  are  some  of  the  famous  petrified  trees — huge,  upright  trunks, 
standing  as  rhev  grew,  which  are  reported  to  have  been  live  or  six  meters 
high  at  the  advent  of  the  present  residents  of  the  region.  Piecemeal  they 
have  been  destroyed  liv  vandal  tourists,  until  now  not  one  of  them  rises 
more  than  a  meter  above  the  surface  of  the  ground,  and  many  of  them  are 
entirely  leveled;  but  their  huge  size  is  attested  by  the  relics,  the  largest  of 
which  can  be  seen  to  have  been  three  or  four  meters  in  diameter.  These 
gigantic  trees  appear  to  lie  Sequoias,  as  far  as  can  be  told  from  thin  sections 
of  the  wood  submitted  to  Dr.  George  L.  Gooclale.  As  is  well  known,  re- 
mains of  more  than  one  species  of  Sequoia  have  been  found  in  the  shales 

at  their  base. 

• 

At  the  opposite  sloping  end  of  this  me>a  u  trench -was  dug  from  top  t<> 
bottom  to  determine  the  character  of  the  different  layers,  and  the  section 
exposed  was  carefully  measured  and  studied.  In  the  work  of  digging  this 
trench  we  received  the  very  ready  and  welcome  assistance  of  our  com- 
panion, Mr.  F.  0.  Bowditch,  and  of  Mr.  Hill. 

horn  what  information  we  could  gain  about  the  wells  in  this  neigh- 
borhood and  from  a  shaft  sunk  obliquely  in  the  side  of  a  hill  near  the 
northwestern  extremity,  it  would  appear  that  the  present  bed  of  the  ancient 
Florissant  lake  is  entire!  v  similar  in  composition  for  at  least  ten  meters  below 
the  Mirface,  consisting  of  heavily  bedded  non-fossiliferous  shales,  having  a 
conchoidal  fracture.  Above  these  basal  deposits,  on  the  slope  of  the  hill, 
we  found  the  following  series,  from  above  downward,  commencing  with  the 
evenly  bedded  strata : 

SECTION  IN   SOUTHERN  LAKE. 

(By  S.  H.  Scudder  and  A.  Lake*.) 

Centimeters. 
1.  Finely  laminated,  evenly  bedded,  light-gray  shale ;  plants  and  insects  scarce  and  poorly 

preserved 3.2 

'3.  Light-brown,  soft  and  pliable,  fine-grained  sandstone;  unfossiliferous 5 

3.  Coarser,  ferruginous  sandstone;  uufossiliferous 

4.  Resembling  No.  1 ;  leaves  and  insect  remains 21 

5.  Hard,  compact,  grayish-black  shale,  breaking  with  a  conchoidal  fracture,  seamed  in  the 

middle  with  a  narrow  strip  of  drab  shale  ;  fragments  of  plants ~& 
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(>.  Ferruginous  shale  ;  unfossiliferous 1.5 

7.  Resembling  No.  5,  but  having  no  conchoidal  fracture:  srcms  of  plants,  insects,  and  a  small 

bivalve  mollnsk : 9 

8.  Very  line  gray  ochreous  shale;  uon-fossiliferoiis 0.  5 

9.  Drab  shales,  interlaminated  with  finely  divided  paper  shales  of  light-gray  color;  stems  of 

plants,  reeds,  and  insects 46 

10.  Crumbling  ochreous  shale;  leaves  abundant,  insects  rare 7.5 

11.  Drab  shales;  no  fossils „  7.5 

12.  Coarse,  ferruginous  sandstone;  no  fossils 3.  8 

13.  Very  hard  drab  shales,  having  a  conchoidal  fracture  and  tilled  with  nodules;  unfossilif- 

erous (33 

14.  Finely  laminated  yellowish  or  drab  shales;  leaves  and  fragments  of  plants,  with  a  few 

insects 30 

15.  Alternating  layers  of  darker  and  lighter  gray  and  brown  ferruginous  sandstone ;  no  fossils . .  10 

16.  Drab  shales ;  leaves,  seeds,  and  other  parts  of  plants,  with  insects,  all  in  abundance 61 

17.  Ferruginous,  porous,  sandy  shales;  no  fossils 5.7 

18.  Dark  gray  and  yellow  shales;  leaves  and  other  parts  of  plants 9 

11).  Interstratifled  shales,  resembling  17  and  18;  loaves  and  other  parts  of  plants,  with  insects..  17.8 

20  Thickly  bedded  chocolate-colored  shales;  no  fossils 41 

21  Porous  yellow  shale,  interstratitied  with  searus  of  very  thin  drab-colored  shales;  plants  ..       7.  "> 

22.  Heavily  bedded  chocolate-colored  shales;  no  fossils 30 

23.  Thinly  bedded  drab  shales;  perfect  leaves,  with  perfect  and  imperfect  fragments  of  plants, 

and  a  few  broken  insects 20 

24.  Thinly  bedded  light  drab  shales,  weathering  very  light;  without  fossils 20 

25.  Thick  bedded  drab  shales,  breaking  with  a  conchoidal  fracture;  also  destitute  of  fossils..  18 

26.  Coarse  arenaceous  shale  ;  unfossiliferous 9 

27.  Gray  saudstoue,  containing  decomposing  fragments  of  some  white  mineral,  perhaps  calcite  ; 

no  fossils » 178 

28.  Coarse,  ferruginous,  friable  sandstone,  with  concretions  of  a  softer  material ;  fragments  of 

stems perhaps..     60 

29.  Thinly  bedded  drab  shales,  having  a  conchoidal  fracture,  somewhat  liguitic,  with  frag- 

ments of  roots,  etc 25 

30.  Dark-chocolate  shales,  containing  yellowish  concretions;   filled  with  stems  and  roots  of 

plants 25 

Total  thickness  of  evenly  bedded  shales  ("  D,"  of  Dr.  Wadsworth's  note)  above  floor 
deposits „» (Meiers)..       6.  G08 

The  bed  which  has  been  most  worker!  for  insects  and  leaves,  and  in 
which  they  are  unquestionably  the  most  abundant  and  best  preserved,  is 
the  thick  bed,  No.  16,  lying  half-way  up  the  hill,  and  composed  of  rapidly 
alternating  beds  of  variously  colored  drab  shales.  Below  this,  insects  were 
plentiful  only  in  No.  19,  and  above  it  in  Nos.  7  and  9 ;  in  other  beds  they 
occurred  only  rarely  or  in  fragments.  Plants  were  always  abundant  where 
insects  were  found,  but  also  occurred  in  many  strata  where  insects  were 
either  not  discovered,  such  as  Nos.  18  and  21  in  the  lower  half  and  No.  6  in 
the  upper  half,  or  were  rare,  as  in  Nos.  10  and  14  above  the  middle  and  No. 

23  below;  the  coarser  lignites  occurred  only  near  the  base. 

The  thickest  unfossiliferous  beds,  Nos.  20  and  27,  were  almost  uniform 
in  character  throughout,  and  did  not  readily  split  into  laminae,  indicating 
an  enormous  shower  of  ashes  or  a  mud  flow  at  the  time  of  their  deposition; 
their  character  was  similar  to  thaf*6f  the  floor-beds  of  the  basin. 
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These  beds  of  shale  vary  in  color  from  yellow  to  dark  brown.  Above 
them  all  lay,  as  already  stated,  iVom  fifteen  to  twenty-five  decimeters  of 
coarser,  more  granulated  sediments,  all  but  the  lower  bed  broken  up  and 
greatly  contorted.  These  reached  almost  to  the  summit  of  the  mesa,  which 
was  strewn  with  granitic  gravel  and  a  lew  pebbles  of  lava. 

Specimens  of  these  upper  irregular  beds,  and  also  of  the  underlying 
-hales,  were  submitted  to  Dr.  M.  E.  Wadsworth,  of  Cambridge,  Massachu- 
setts, now  of  Iloughton,  Michigan,  who  caused  thin  sections  to  be  made 
from  them  and  has  famished  the  following  account  of  their  microscopical 

structure  : 

TUFA  FROM  FLORISSANT. 

The  method  and  scheme  of  classification  employed  here  is  that  briefly  sketched  in 
the  Bulletin  of  the  Museum  of  Comparative  Zoology  (vol.  5,  pp.  '-'75-287).  By  this 
xv  .Mem  only  do  we  think  that  the  inclosed  fragments  could  be  named,  for  they  contain 
so  few  crystals  that  in  most  CMM\S  the  base  is  the  principal  thing  upon  which  the 
decision  must  rest. 

A. — THE  i  IXKK  DEPOSIT  .tr.-i    AII<>\  r    i  in    .-HALES. 

A  medium-grained  gray  tufa,  containing  crystals  and  fragments  of  feldspar, 
augite,  etc.,  cemented  by  a  line  earthy  groundma-s. 

In  the  thin  section  it  is  seen  to  beau  epitome  of  the  volcanic  rocks  of  the  Cordil- 
leras. The  groimdmass  holds  fragments  of  basalt,  andesite,  trachyte,  and  rhyolite, 
with  detached  minerals  derived  from  them. 

The  basaltic  fragments  have  in  part  a  dense  globulitic  base  porphyritically  hold- 
ing ledge  formed  plagioclase  crystals  and  a  few  augite  granules.  Some  of  the  basalt  is 
quite  coarsely  crystallized,  approaching  the  doleritic  type.  Ulivinc  was  observed  in 
some  of  the  fragments,  but  it  is  largely  altered  to  a  reddish-brown  serpentine.  Mag- 
netite is  abundant.  In  many  of  the  fragments  thegroundmass  has  decomposed  to  a 
reddish  brown  mass,  which  is  untransparent  and  holds  clear  crystals  of  plagioclase. 
The  basaltic  fragments  have  suffered  more  from  alteration  and  decomposition  than  any 
others  in  the  tufa. 

Of  audesite,  both  varieties  pointed  ont  by  us  (loc.  cit,,  p.  280)  occur  in  this  tufa. 
The  first,  which  is  nearest  the  basalt  in  composition,  has  a  brown  glass  as  its  base,  filled 
with  mierolites.  This  base  holds  minute  rectangular  and  oblong  crystals  of  feldspar. 
Large  mierolites  of  augite  and  grains  of  magnetite  were  seen.  Fragments  of  this  are 
common,  and  are  clear  and  unaltered.  The  second  variety  of  audesite  was  seen  to 
have  a  dense  gray  micio-felsitic  base,  holding  ledge-formed  feldspars  and  magnetite 
grains.  Some  contained  the  reddish-brown  fibers  of  the  destroyed  hornblende.  Frag- 
ments of  this  variety  of  audesite  are  quite  abundant. 

The  trachyte  has  a  light  gray,  felty,  and  glassy  base,  some  fragments  showing  be- 
sides this  only  faint  traces  of  polarization  caused  by  incipient  feldspars.  Other  frag- 
ments show  minute,  well-formed  crystals  that  appear  to  be  sauidiu.  Grains  of  mag- 
netite occur  scattered  through  the  base.  This  is  also  quite  abundant,  and  it,  as  well 
as  the  basalt  and  andesite,  surpasses  the  rhyolite  in  amount. 

The  rhyolite  occurs  in  the  form  of  a  more  or  less  clear  glass,  often  cellular.  The 
cells  are  often  drawn  out  in  the  direction  of  the  original  How,  forming  a  fibrous  struct 
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ure,  which  when  of  a  grayish  or  reddish  browu  color  resembles  woody  fiber.  Some  of 
the  fragments  contain  ellipitical  cells,  and  a  few  shards  of  water-clear  glass  free  from 
inclusions  were  seen. 

Many  crystals,  entire  or  broken,  are  scattered  throughout  the  groundmass  of  the 
tufa.  These  crystals  belong  to  plagioclase,  sanidin,  oliviue,  magnetite,  augite,  and 
quartz.  But  little  quartz  was  observed  ;  one  crystal  contained  triehites  and  vapor 
cavities.  The  triehites  are  the  same  as  those  commonly  seen  in  the  quartz  of  granite, 
but  this  appears  to  have  been  derived  from  the  lava.  The  feldspar  contains  inclu- 
sions of  base,  glass,  and  microlites,  and  through  these  the  rock  from  which  the  feld- 
spar was  derived  can  often  be  told.  The  augites  have  the  characters  of  andesitir 
augite.  A  little  palagouite  and  one  crystal  of  microline  were  seen. 

The  groundmass  of  the  tufa  is  composed  of  comminuted  and  decomposed  material 
derived  from  the  lavas  before  described.  In  the  groundraass  trachytic  and  rbyolitic 
matt-rial  appears  to  predominate. 

This  specimen  was  chosen  for  description,  as  it  best  represented  the  general  char- 
acters of  the  tufas. 

B. — THE  COAKSF.R  DEPOSIT  .JUST  ABOVE  THE  SHALES. 

This  is  more  coarsely  fragmental  than  any  of  the  others,  and  is  composed  of  a  yel- 
lowish browu  earthy  groundraass,  holding  fragments  of  quartz,  feldspar,  basalt,  etc. 
Some  of  the  fragments  appear  to  belong  to  the  older  rocks,  but  none  of  them  were 
seen  in  the  section.  Under  the  microscope  the  tufa  is  similar  to  the  first  one  described, 
but  its  fragments  are  larger  and  sometimes  better  marked.  Some  kaoliuized  feldspars 
and  a  little  biotite  were  seen.  The  hornblende  in  the  audesite  is  in  the  usual  broken 
forms,  with  blackened  edges. 

C. — A   SPECIMEN    FROM    FINER   PORTION   OF   THE   UPPER   CONTORTED    RKI>S. 

A  yellowish  earthy  groundmass  holding  crystals  and  fragments  of  augite  and  feld- 
spar. On  one  side  is  a  layer  of  tine  detritus,  composed  of  the  same  material  as  the 
grouudmass  of  the  more  coarsely  fragmental  portion.  Its  microscopic  characters  are 
similar  to  those  of  A,  except  that  its  materials  are  more  decomposed  and  sanidin  is 
more  abundant.  One  kaoliuized  feldspar  was  observed. 

D. — THREE  SPECIMENS  OF  THE  INSECT-SHALES. 

These  are  browuish  and  grayish  brown  shales,  being  simply  the  finer  material  of 
the  tufas  laid  down  in  laminae  of  varying  thickness  and  coarseness.  One  is  very 
thinly  bedded. 

This  volcanic  material  has  evidently  been  worked  over  by  water,  but  the  conditions 
can  of  course  best  be  told  in  the  field.  So  far,  however,  as  we  can  judge  by  micro- 
scopic examination,  when  the  water  commenced  its  work  the  material  was  in  loose 
nncousolidated  deposits.  That  it  was  thrown  out  as  an  ash,  or  rather  deposited  as  a 
moija  near  its  present  location,  is  the  most  probable  supposition.  It  seems  then  to  have 
been  taken  up  by  the  waves  and  spread  out  as  it  is  now  found.  The  reason  for  this 
opinion  is  that  the  fragments  are  not  worn,  as  they  would  naturally  be  if  they  had 
been  derived  directly  from  solid  rock  by  water  action,  and  the  decomposition  is  not  so 
great  as  we  should  expect.  The  deposition  appears  to  have  been  gentle  but  compara- 
tively rapid,  for  there  is  no  sign  of  violence  or  even  of  such  decomposition  as  we  should 
expect  in  slow  deposition ;  and  showers  of  ashes  falling  on  still  water  or  a  lake  acting 
on  an  uucousolidated  tufa  bank  answer  best  the  conditions  called  for  here.  It  is 
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probable  from  the  kaolinized  feldspars  and  (lit-  macroscopie  fragments  of  apparently 
older  roeks  tliar  the  latter  are  present  in  the  tufa  to  some  extent.  This  can  best  be 
explained  by  the  supposition  that  it  was  deposited  as  a  nn>i/ti  or  mndllow  within  n-ach 
of  the  .vaters  that  have  worked  it  over  and  deposited  it  in  its  present  position.  As  we 
said  before,  the  field  evidi-nee  must  be  relied  upon  inaiulv  in  deciding  such  questions 
as  ihe-r. 

M.  K.  WADSWORTH. 

<'AMI;I:IIH.I:.   MASS  \<  in  si:  ITS.  April  !.">.   issn. 

Another  section,  less  carefully  measured  and  noted  with  less  detail  than 
the  other,  was  taken  at  tin-  extremity  ot  one  of  the  promontories  jutting  in 
a  southwesterly  direction  into  the  middle  of  the  upper  chain  ol' lakes,  about 
ilm-i-  kilometers  west  ol'  the  present  post-office.  The  top  of  the  hill  was 
coyered  with  granitic  ^ravi-l  and  loose  bowlders  of  dark  scoriae-eons  trachyte; 
In-low  this  we  found,  passing,  as  before,  from  above  downward,  the  following 
succession : 

SECTION    IN     I  UK    NORTHWKSTKUN    LAKE. 

S.    II.    .v  n,l,l,r  ami  .1.    Lakes.) 

Decimeters 
(estimated). 

1.  Fini-ly  laminati-d  \  i- 1  low-dra  1 1  shales;   no  fossils 1-J 

2.  i  oars,'  decomposing  yellowish  shales ;  mi  t'u-sils 12 

:>.  Fine  compact  ciraii  shale-, :  pn  i,  rt  remains  of  plants  and  inserts    15 

i.  Arenaoeons  shales;  vi-ry  li^nitic 6 

.'.   lli-avily  ln'cidril,  co:irsi'-^;raiiii-il,  orombliDg  .sandstone,  of  a  grayish-yellow  aud  whitish  rnlur,  be- 

ciiiiiin^  l<>n Heinous  inplaci-s:   partially  li^n it ir (!() 

6.  Cliurulatc  anil  drali  t-olnrrd  shalrs  having  a  rom-hnidal  fracture,  passing  below  iutu  whitish  paper- 
like  shales  inclosed  between  coarse  arenaceous  lamina' ;.  plants  aud  insects 45 

Total  thickness  of  shales  almve  tlnor  deposits,     i  Meti-rs,  estimated)   15 

These  measurements,  being  estimated,  are  undoubtedly  too  great,  The 
composition  of  this  bluff  is  coarser  in  character  than  that  of  the  section  in 
the  southern  extension  of  the  lake.  The  lignitic  beds,  which  have  been 
ii>rd  for  quarr\ing  purposes,  contain  numerous  fragments  of  reeds  and 
roots  not  well  preserved.  The  lower  portions  of  the  section  correspond 
better  with  the  other  than  do  the  upper  beds,  where  it  is  difficult  to  trace 
any  correspondence ;  No.  3  of  the  northwestern  seems,  however,  to  corre- 
spond to  No.  16  of  the  southern  series.  The  whitish  paper  shales  lying  at 
the  base  of  this  appear  to  be  entirely  absent  from  the  southern  section,  and 
the  distorted  beds  which  crown  the  mesa  are  not  apparent  in  the  bluff,  or, 
if  present,  are  wholly  regular.  A  more  careful  and  detailed  section  of  the 
bluff  (for  which  we  had  not  time),  and  particularly  the  tracing  of  the  beds 
along  the  wall  of  the  lake,  would  probably  bring  to  light  better  correspond- 
ences. 
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Judging  from  the  present  physical  condition  of  the  basin,  its  age  is 
marked  as  later  than  the  movements  which  closed  the  Cretaceous  epoch  and 
earlier  than  the  last  upheaval  in  the  Tertiary,  which  seems  to  have  taken 
place  during  or  after  Miocene  times,  but  there  are  no  physical  data  yet  at 
hand  to  warrant  definite  conclusions  on  this  head. 

The  insects  preserved  in  the  Florissant  basin  are  wonderfully  numer- 
ous, this  one  locality  having  yielded  in  a  single  summer  more  than  double 
the  number  of  specimens  which  the  famous  localities  at.Oeningen,  in  Bava- 
ria, furnished  Heer  in  thirty  years.  Having  visited  both  places  I  can  tes- 
tify to  the  greater  prolificness  of  the  Florissant  beds.  As  a  rule  the  Oen- 
ingen  specimens  are  better  preserved,  but  in  the  same  amount  of  shale  we 
still  find  at  Florissant  a  much  larger  number  of  satisfactory  specimens  than 
at  Oeningen,  and  the  quarries  are  fifty  times  as  extensive  and  far  more 
easily  worked. 

The  examination  of  the  immense  series  of  specimens  found  at  Floris- 
sant has  not  yet  critically  covered  the  whole  field.  It  may,  nevertheless, 
be  interesting  to  make  the  single  comparison  with  the  Oeningen  insect 
fauna  which  the  number  of  individuals  will  furnish.  This  is  indicated  by 
the  following  table: 


Percentage  of  representation  by  — 

At  Flo- 
rissant. 

At  Oen- 
ingen. 

Hymenoptera 

40 

14 

Lepidoptera 

0.04 

0.  1 

Diptera  ...  ......  ...  

30 

7 

Coleoptera  ...  ..  .  . 

13 

48 

Hemiptera    .,  .     .   .  . 

11 

12 

Neuroptera 

5 

17 

Orthoptera  

0.25 

3 

Arachnida  

0.25 

0.5 

99.54 

101.6 

It  will  be  seen  that  in  all  the  orders  that  are  well  represented  the  pro- 
portion of  specimens  of  each  is  very  different,  with  the  sole  exception  of 
the  Hemiptera,  while  the  same  groups  (Orthoptera,  Arachnida,  and  Lepi- 
doptera) are  feebly  represented  in  both.  The  greatest  difference  occurs  in 
the  Diptera,  which  are  less  than  7  per  cent,  of  the  whole  at  Oeningen  and 
about  30  per  cent,  at  Florissant;  in  the  Hymenoptera,  which  have  less  than 
14  per  cent,  at  Oeuingeu  and  40  per  cent,  at  Florissant,  due  largely  to  the 
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prodigious  mimlirr  (if  ants;  \vliile  the  case  is  re\  ersed  in  Coleoptera,  which 
form  nearly  one-half  the  specimens  found  at  (  Iciiin^en  and  only  1  ,'>  per 
cent,  at  Florissant.  We  possess  no  count  of  the  .specimens  found  at  Rado- 
iioj,  in  Croatia,  which  is  regrettable,  since  the  fauna  of  Florissant  appears 
to  agree  much  better  with  it  than  with  any  other  in  one  or  two  points,  such 
as  the  comparatively  minor  part  played  by  the  Coleoptera  and  the  great 
number  of  ants;  these  latter  number  fifty-seven  species  iri  Radoboj,  and  five 
hundred  specimens  have  lieeii  found  of  one  of  them.  Still  the  comparison 
can  not  lie  carried  very  clusely  into  oiher  departments;  for  instance,  only 
one  rhynchophorous  coleopteron  has  been  reported  from  Radoboj,  while 
they  are  very  numerous  and  rich  in  species  at  Florissant,  and  local  causes 
must  have  had  much  to  do  with  the  fauna  of  each  of  the-e  l.x-alities.  It  is 
hardly  worth  while  to  institute  anv  inijuiries  into  the  proportion  of  the 
Croups  repiv>ented  at  Florissant  and  in  amber,  since  the  nature  of  the 
entombment  is  entirely  different. 

Since  so  far  as  the  Florissant  insects  are  concerned  only  the  lower 
orders  are  reported  upon  in  the  present  volume,  it  may  be  worth  while  to 
present  a  rapid  sketch  of  the  higher  orders,  to  complete  in  however  imper- 
fect a  way  the  partial  view  of  the  Florissant  insect  fauna  which  the  volume 

A 

affords. 

About  three-fifths  of  the  Coleoptera  belong1  to  the  normal  series  and 
two-fifths  to  the  rhynchophorous  division.  There  are  eighty  to  ninety  spec- 
imens of  Carabidae,  including,  perhaps,  twenty-five  species;  many  of  them  are 
very  tine  and  perfect,  especially  in  the  sculpturing  of  the  elytra.  Water- 
beetles  are  not  so  numerous  as  would  be  anticipated;  indeed,  there  are  very 
tew  specimens,  with  perhaps  half  a  dozen  species;  there  are  no  large  species 
such  as  occur  abundantly  at  Oeningen;  the  largest  of  our  species,  perhaps 
an  Hydrophilus,  not  exceeding  twelve  millimeters  in  length.  The  Staphv- 
linida-  are  rather  more  numerous  than  the  ground-beetles,  with  over  thirty 
species,  some  of  them  tolerably  large.  There  are  half  a  dozen  species  of 
Nitidulidae.  Some  sixty  or  more  Scarabseidse  show  considerable,  variety, 
there  being  nearly  thirty  species  among  them.  Nearly  as  many  Buprestidae 
have  quite  as  great  variety  of  form;  a  considerable  number  of  them  are  large 
and  nearly  all  fairly  preserved,  some  remarkably  perfect;  one  species,  Chry- 
-nbothris  haydeni,  has  been  described.  Elateridae  are  more  abundant,  num- 
bering more  than  one  hundred  species,  many  of  them  in  beautiful  condi- 
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tion ;  they  are  abundant  in  species,  over  forty  having  been  separated,  and 
are  mostly  of  a  medium,  none  of  a  large,  size.  Considerably  over  one 
hundred  specimens  are  to  be  referred  to  the  Meloidae,  Mordellida?,  and  Mala- 
codermata,  but  the  specimens  do  not  appear  to  be  very  well  preserved, 
although  about  forty  species  may  be  distinguished.  The  Cerambycidse  are 
very  beautiful,  furnishing  thirty  or  more  specimens,  representing  more  than 
half  as  many  species ;  one  fine  species  of  a  new  extinct  genus,  Parolamia 
rudis,  has  already  been  described,  and  there  are  others  equally  fine.  There 
are  a  dozen  or  more  species  of  Bruchidse,  one  of  which,  Spermophagus  vivi- 
ficatus,  has  been  published.  Chrysomelidse  are  not  uncommon  ;  thus  far  I 
have  recognized  about  two  dozen  .species  among  the  sixty  or  eighty  speci- 
mens; one,  Oryctoscirtetes  protogseus,  belonging  to  a  new  genus,  has 
already  been  published.  Nearly  twenty  species  of  Tenebrionidae  have  been 
separated,  rarely  represented  by  more  than  a  single  specimen  each,  and 
there  are  also  a  few  (from  two  to  ten  species  each)  of  Silphidre,  Histerida?, 
DerrnestidaB,  Ptinida?,  and  Coccinellida?,  and  a  single  species  each  of  Cleridw 
and  Telephoridse,  the  latter  already  described  under  the  name  of  Chauliog- 
nathus  pristinus.  Two  specimens  of  Rhynchophora,  Anthonomus  defossus 
and  Eurhinus  occultus,  have  been  described  ;  I  have  already  mentioned 
the  predominance  of  this  type  in  opposition  to  the  European  Tertiaries ;  the 
species  are  very  numerous,  nearly  one  hundred  and  twenty  having  been 
separated,  with  over  five  hundred  specimens,  and  among  them  are  a  goodly 
number  of  large  and  fine  species;  but  some  of  the  minutest  are  most  admi- 
rably preserved ;  especially  is  this  true  of  the  sculpturing  of  the  thorax  and 
elytra;  no  attempt,  however,  has  yet  been  made  to  do  more  than  rudely 
separate  the  species,  so  that  no  details  can  now  be  given. 

Nearly  a  third  of  all  the  specimens  I  have  seen  from  Florissant  belong 
to  the  Diptera.  Culicida?  and  Chironomidse  are  abundant,  but  not  gener- 
ally very  perfect.  Tipulidse  are  abundant  and  admirably  preserved;  of 
the  larger  forms  alone  there  appear  to  be  several  hundred  specimens,  and 
apparently  a  considerable  number  of  species  ;  the  smaller  Tipulidae, 
including  the  Limnobina,  are  also  abundant  and  well  preserved.  Many 
beautiful  Mycetophilidse  occur,  probably  twenty  or  thirty  species.  Bibi- 
onidse  are  the  prevailing  type  among  the  Diptera;  there  must  be  a  thousand 
specimens  belonging  to  this  family,  and  on  a  cursory  view  there  appears  to 
be  no  great  variety ;  probably  both  here  and  in  the  ants,  as  in  some  gen- 
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era  of  plants,  it  will  appear  that  there  are  vast  numbers  (.t'  a  single  species; 
a  Lnvat  nianv  specimens  are  represented  by  bodies  only,  or  these  accom- 
panied li\-  insignificant  fragments  of  wings,  but  even  putting  all  these  aside 
there  remain  a  goodly  number  with  tolerably  perfect  wings,  and  some  in 
which  almost  every  part  of  the  body  is  preserved;  taken  as  a  whole,  how- 
ever, thev  are  perhaps  less  perfect  than  specimens  of  almost  any  other  fam- 
ily. There  are  a  dozen  or  more  Stratiomyidse,  of  t\vo  or  three  species,  and 
several  species  of  Midasid.-e  or  Hirmoneuridse,  one  admirable  specimen  of 
the  latter  familv  having  been  described  as  belonging  to  a  new  genus  under 
the  name  of  I'alembolus  tlorigerns.  There  are  nearly  half  a  hundred  Asi- 
lid:e  and  Theiwidie,  many  of  them  exquisitely  preserved,  some  of  great 
si/.e,  and  among  them  a  fair  varietv  of  forms.  Bombylidse  are  somewhat 
less  abundant,  but  show  some  superb  specimens  of  great  si/.e  and  in  won- 
derful preservation;  there  are  certainly  six  or  eight  species.  Syrphidav  are 
more  abundant  than  the  last,  nearly  fifty  specimens  having  been  found  in 
which  the  patterns  of  the  abdominal  colors  are  generally  well  marked,  and 
among  \\hich  we  find  a  considerable  varietv:  they  have  been  studied  by 
one  very  familiar  with  that  group,  Dr.  S.  W.  Williston,  and  the  results  of 
his  examinations  are  given  in  his  Sviiopsis  of  the  North  American  Syrphida? 
(\}\>.  281-283),  published  by  the  U.  S.  National  Museum.  There  is  a  vast 
ho-t  of  Muscid.-e  and  allied  groups,  of  which  no  account  has  yet  been  taken, 
and  with  which  no  doubt  nianv  other  forms  are  still  commingled,  but  three 
or  four  species  of  very  pivttv  Ortalid;e  ma\  lie  mentioned  with  ten  or  a 
do/.eii  specimens,  and  there  are  a  large  number  of  Empidse. 

A  few  Lepidoptera  occur.  The  butterflies,  seven  in  number,  have  been 
described  in  the  Kighth  Annual  Report  of  the  present  Geological  Survey. 
The\-  all  represent  distinct  and  extinct  genera.  Six  of  the  seven  belong  to 
the  Xymphalidie,  the  seventh  to  the  I'ierin.'e.  Of  the  Nymphalida-  all  but 
one  are  Vanessidi.  The  exception  is  of  special  interest,  since  it  belongs  to 
the  LibytheiiKe,  the  family  of  living  butterflies  the  most  meager  in  numbers, 
though  found  in  every  quarter  of  the  globe.  To  be  able  to  add  that  still 
an  eighth  butterfly,  found  since  the  others  were  described,  belongs  to  a 
second  extinct  genus  of  Libytheina-  (which  I  have  called  Harbarothea)  is 
certainlv  marvelous.  Besides  these  1  have  set  aside  about  a  dozen  speci- 
mens of  perhaps  eight  species  of  moths,  but  they  are  obscure,  mostly  of 
small  size,  perhaps  I'yralidae  or  Tortricid;e,  and,  excepting  one  described  in 
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this  work,  have  not  been  critically  studied.  A  single  caterpillar  has  been 
found,  and  the  structure  of  its  skin  has  been  studied  by  Dr.  C.  S.  Minot,1 
but  without  any  very  satisfactory  results. 

No  Hymenoptera  have  yet  been  described.  About  a  dozen  specimens 
are  referred  to  Apidse  and  Andrenidae ;  several  species  are  represented,  but 
most  of  them  are  badly  preserved ;  the  largest  appears  to  be  a  Bombus. 
Of  Vespidffi  and  other  large  wasp-like  Hymenoptera  about  seventy  or 
eighty  specimens  have  been  found,  referable  to  about  thirty  species,  one  of 
which  is  a  large  Scolia  or  allied  genus ;  several  are  Sphegidaj,  including  an 
Ammophila;  one,  which  seems  to  be  a  Polistes,  shows  traces  of  a  blue- 
green  metallic  tint;  another,  apparently  one  of  the  Pompilidse,  represents  a 
species  with  a  large  subapical  fuliginous  spot  on  the  wing;  another,  perhaps 
of  the  same  family,  has  a  circular  clear  spot  in  the  center  of  the  wing,  sur- 
rounded with  fuliginous.  The  ants  are  the  most  numerous  of  all  insects  at 
Florissant,  comprising,  perhaps,  a  fourth  of  all  the  specimens;  they  form 
more  than  three-fourths,  perhaps  four-fifths,  of  all  the  Hymenoptera ;  I 
have  already  about  four  thousand  specimens  of  perhaps  fifty  species  (very 
likely  many  more) ;  they  are  mostly  Formicidse,  but  there  are  not  a  few 
Myrrnicidse  and  some  Ponerida?.  I  have  noticed  no  Mutillidse.  Iclmeu- 
monida;  are  very  numerous ;  of  minuter  forms,  having  an  expanse  of  wing 
of  less  than  a  centimeter,  there  are  nearly  two  hundred  specimens,  unusually 
well  preserved ;  judging  from  a  cursory  examination  they  are  exceedingly 
numerous  in  species,  perhaps  eighty  all  told,  and  many  genera  are  repre- 
sented; the  larger  forms,  whose  wings  expand  more  than  a  centimeter,  are 
even  more  numerous  both  in  species  and  individuals,  and  most  of  them  are 
very  fine,  including  a  great  variety,  among  which  are  especially  noticeable 
a  good  assortment  of  species  of  Pimpla  and  allied  genera  ;  I  have  looked 
in  vain  for  Pelecinus,  or  any  long-tailed  Rhyssse  or  Thalessae.  The  Bra- 
conida-,  Chalcididse,  Cynipidaj,  and  Chrysidre,  exceedingly  few  fossil  spe- 
cies of  which  have  ever  been  described,  are  very  abundant,  but  have  not 
been  fairly  separated  from  eacli  other  and  from  other  small  species; 
together  they  number  nearly  two  hundred  and  fifty  specimens  and  probably 
fifty  species ;  among  others  there  is  a  Chrysis,  showing  metallic  green 
reflections  on  the  abdomen,  and  also  more  than  half  a  dozen  species  of 
Chalcididaj,  with  expanded  femora,  represented  by  over  twenty  specimens. 

'  Arch.  f.  mikr.  Anat.,  vol.  28,  pp.  46-47,  1686. 
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Finally,  there  are  about  sixty  Tenthredinida1  of  fourteen  or  fifteen  species 
and  several  genera.  besides  a  single  species  of  Uroccrida-. 

Animal  remains  besides  those  of  insects  are  rare  at  Florissant.  The 
mo>t  abundant  is  a  species  of  thin-shelled  Planorbis,  which  is  not  uncom- 
mon, and  always  occurs  in  a  more  or  less  crushed  condition;  it  is  the  only 
mollit-k  yet  found  there  (excepting  a  Physa  or  allied  form  and  a  single 
•small  specimen  of  a  bivalve,  referred  to  above  in  the  section  from  the  south- 
ern lake),  and  according  to  Dr.  C.  A.  White  is  probably  nndescribed,  al- 
though very  similar  to  a  species  found  in  the  Green  River  shales,  differing 
from  it  principally  in  its  smaller  si/.e. 

Fi-hes  rank  ne\t  in  numbers.  Fight  species  have  been  found,  belong- 
ing to  four  genera.  (  )f  Amiida-  we  have  Amia  scutata  and  A.  dictyocephala  ; 
of  Cyprinodonts,  Trichophanes  toliarum  and  T.  copei ;  of  Catostomidae, 
Amy/.on  pandatum,  A.  commune,  and  A.  fu.Miorme;  and  of  Siluridne,  Rhin- 

eastes  pectinatus.  All  the  species  have  I n  describeil  by  Cope,  excepting 

T.  copei,  which  was  published  b\  <  >shorn,  Scott,  and  Speir. 

Several  bird's  feathers  have  been  found  in  these  beds,  and  a  single  tol- 
erahlv  perfect  passerine  bird,  with  hones  and  feathers,  has  been  described 
by  Mr.  .1.  A.  Allen  under  the  name  of  Palaeospiza  bella,  and  admirably 
illustrated  by  Blake.  Xo  other  figure  of  a  Florissant  animal  has  yet  been 
published.  Besides  these.  Cope  has  described  a  plover,  Charedinus  shep- 
pardianus,  and  writes  that  a  finch  is  also  found  in  these  beds. 

The  plants,  though  less  abundant  than  the  insects,  are  exceedingly 
numerous,  several  thousand  specimens  having  been  studied  by  the  late  Mr. 
Leo  Fesquereux.  About  one  hundred  and  sixty  species  have  been  described 
or  indicated,  of  which  the  apetaloiis  plants  show  the  larger  number,  sixty- 
eight  species;  the  next  most  abundant  group  is  the  polypetalous  division, 
forty  species,  the  gamopetalous  having  twenty-five,  the  Conifene  eight,  and 
the  loner  plants  nineteen  species. 

Among  the  exogenous  plants  the  following  polypetalous  families  are  rep- 
resented :  the  Malvaceae  bv  a  rare  species  of  Sterculia,  besides  some  flowers 
with  long  stamens,  which  are  referred,  doubtfully,  to  the  genus  Bombax. 
Of  Tiliaceae,  a  species  of  Tilia  has  been  found.  Of  Rutaceae,  one  species  of 
Ailanthiis  and  one  of  Xanthoxylon.  No  less  than  ten  species  of  Rhus  rep- 
resent the  AnacardiaccH-,  and  two  species  each  of  Palinrus  and  Uhamnus 
the  Rhamnaceae.  The  Celastracese  show  three  species  of  Celastrus  and  one 
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of  Celastrites,  known  only  by  a  few  leaves.  The  Sapindaceae  are  very 
numerous  in  individuals;  a  species  of  Acer  is  represented  by  leaves,  flowers, 
and  fruits,  but  not  yet  described ;  leaves  of  a  Staphylea  occur  with  five 
species  of  Sapindus  and  one  of  Dodonaea.  The  flora  has  a  large  number 
of  Leguminosae,  eleven  species  occurring,  of  eight  genera,  Cytisus,  Dal- 
bergia,  Cercis,  Podogonium,  Cassia,  Leguminosites,  Acacia  and  Mimosites ; 
Lesquereux  formerly  referred  some  of  them  to  Robinia  and  Colutea.  The 
Rosacese  show  an  Amygdalus,  leaves  of  Rosa,  and  a  species  of  Spiraea, 
with  very  finely  preserved  leaves  of  an  Amelauchier,  scarcely  distinguish- 
able from  some  of  the  varieties  of  the  living  species.  Numerous  leaves  of 
Weinmannia  of  three  species  represent  the  Saxifragaceae,  and,  finally,  a 
species  of  Aralia  and  another  of  Hedera,  the  Araliaceae. 

Among  the  gamopetalous  plants  the  Ericaceae  are  represented  by  what 
is  probably  Vaccinium  reticulatuni  Al.  Br.,  together  with  a  species  of  An- 
dromeda; no  less  than  six  species  of  Ilex  represent  the  Aquifoliaceae;  two 
of  Diospyros,  and  one  each  of  Bumelia  and  Macreightia,  the  Sapotacese:  a 
species  of  Myrsine,  so  common  in  the  European  Tertiaries,  but  in  our  coun- 
try represented  only  by  this  single  leaf,  the  Myrsinese.  Convolvtilacea? 
show  two  species  of  Porana,  and  the  Apocynaceae  a  single  species  of  Apo- 
cynophyllum.1  Oleacea-  have  a  flowering  branch  of  Olea  and  eight  species 
of  Fraxinus,  one  regarded  as  identical  with  a  European  Tertiary  plant. 

The  apetalous  angiosperms  show  a  great  variety  of  forms  at  Florissant, 
and  among  them  many  are  referred  to  species  from  foreign  Tertiaries.  A 
species  of  Banksia  and  seven  of  Lomatia  represent  the  Proteaceae;  a  species 
of  Pimelia  the  Thymelaceae ;  one  of  Santalumthe  Santalaceae,  Urticacese 
are  the  most  numerous  of  all  plants ;  four  species  of  Ulmus  occur,  one 
found  also  in  the  European  Tertiaries;  another  formerly  thought  to  be  iden- 
tical with  a  second  European  species  but  now  regarded  as  distinct,  and  two 
others,  one  of  them  found  also  in  western  Colorado ;  of  Celtis  there  is  one 
species,  whose  leaves  have  a  close  affinity  to  the  existing  C.  occidentalis  and 
its  Texan  variety ;  two  species  of  Ficus  are  identical  with  European  species ; 
but  the  mass  of  specimens — nearly  or  quite  one-half  of  all  that  have  been 
brought  from  this  locality — represent  species  of  Planera;  two  species  only 
occur,  one  identical  with  a  European  form;  the  other  known  only  from  Flo- 
rissant and  the  White  River,  and  in  the  former  very  variable;  Lesquereux 

1  In  the  text  of  his  last  report  Lesquereux  refers  this  to  Alkali,  Wyomiug,  but  iu  his  tabl"  to  Florin 
saut. 
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has  seen  :it  lea>t  two  thousand  specimens.  The  Juglandacese  are  repre- 
sented li\-  single  specimens  of  I'terocarvn  aineric:in:i  and  Julians  thermalis, 
besides  l\vo  other  species  of . I  uhlans,  one  of  them  European,  thre.-  of  (  'arya, 
all  European,  and  one  Engelhardtia,  also  European.  The  Cupuliferae  show 
one  species  each  of  (  )strya  and  Castanea,  three  of  Carpinus,  one  of  them 
European,  and  seven  of  Quercus,  of  which  five  are  European  species.  The 
Slyricacese  are  ihe  next  most  abundant  type  after  Planera,  being  represented 
hv  no  les>  than  fifteen  species  of  Myrica,  of  which  six  are  European.  Of 
P>etnlace;e  two  species  ,if  Meiiila  occur  and  two  of  Alnns,  one  of  the  latter 
European.  Salicaceie  are  tolerably  almndant:  there  are  four  species  of 
I'opuhi-,  all  now  regarded  as  European,  though  Lesipiereiix  first  looked  on 
them  as  new  :  and  two  pei-iili.ir  species  of  Salix.  besides  tour  identical  with 
European  species.  Finally,  there  are  one  or  two  undetermined  plants  in 
this  group  represented  liv  parts  of  flow-is  or  seeds. 

Aiiiono  the  <  loniferae  there  is  con.vderable  variety,  eight  species  occur- 
ring, of  six  genera,  most  of  them  represented  in  the  European  flora.  There 
are,  first,  two  species  of  I'inus,  one  Eni-opean;  a  species  of'  \Viddringtonia; 
well  preserved  branches  of  a  European  Taxodimn;  abundant  remains  of  a 
European  Glyptostrobus ;  a  couple  of  leaves  of  a  European  Podocarpus; 
as  well  as  two  species  of'  Seipioia,  one  European,  the  other  indigenous. 
The  presence  of  the  last-named  genus  is  also  well  attested  liy  their  cones 
and  by  the  remains  of  gigantic  silicitied  trunks  in  an  erect  position. 

Filially,  in  the  lower  orders  of  plants  the  following-  have  l»ee:i  found: 
(  )f  the  I'alm.T,  a  large  specimen  of  a  Sahal  and  a  fruit  referred  to  I'almo- 
carpon  ;  of  the  Arace;;-.  a  species  of  A.COrus,  first  described  from  Spit/.en- 
lierg;  of'  the  Tvpliace;e,  finelv  presei-ved  lea\es  of  a  Typha  ;  of  the  Xaiad- 
acc:e,  t\\.»  -  -\  1 'otaino-eton  and  on. -of  Xajadopsis;  of  the  Leinna- 

0686,  a  species  of  Eemna;  of'  the  (i  ran  line;  e.  fragments  of  leaves  of  I'liraLT- 

mites;  of  Eilices,  numerous  specimens  of  ti\'-  genera,  Sphenopteris,  Adiun- 

tites,  l.astra'a,  I'teris.  and  1  )iplax.ium.  the  last  a  European  species;  of  Khiz- 
OCarpse,  manv  specimens  of  two  species  of  Salvinia  :  of  .Musci,  one  species 
each  of  Eontinalis  and  I  lypniim,  and  of  Characese,  two  specimens  of  a 
'.  'hara. 

According  to  Mr.  Lesion-remix,  such  an  assemlila^e  of  plants  indicates 
a  climate  like  that  of  the  northern  shores  of  the  (iulf  of  Mexico  at  our  epoch. 
"The  preponderance  of  conifers,  ,:f  shrults,  ...  of  trees  of  small 
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size,  .  .  .  „  gives  to  the  flora  H  general  aspect  which  recalls  that  of  the 
vegetation  of  uplands  or  valleys  of  mountains."  Palms  are  almost  entirely 
absent,  only  a  single  specimen  of  one  species  of  Sabal  having  occurred,  with 
a  fruit  of  Palmocarpon.  "The  leaves  of  some  species  are  extremely  numer- 
ous, none  of  them  crumpled,  folded,  or  rolled,  as  if  driven  by  currents,  but 
flat,  as  if  they  had  been  embedded  in  the  muddy  surface  of  the  bottom  when 
falling  from  the  trees  or  shrubs  along  the  borders  of  a  lake." 

It  is  remarkable  for  the  almost  complete  absence  of  hard  fruits,  and 
this,  with  the  presence  of  flowers,  of  unripe  carpels  of  elm  and  maple,  and 
of  well-preserved  branches  of  Taxodium,  which  in  the  living  species  "are 
mostly  detached  and  thrown  upon  the  ground  in  winter  time  or  early 
spring,"  led  Mr  Lesquereaux  to  believe  that  the  deposition  of  the  vegeta- 
ble materials  took  place  in  the  spring  time,  and  that  the  lake  gradually 
dried  during  summer. 

To  this  we  may  add  that  the  occurrence  of  Acorns,  of  Typha,  and  espe- 
cially of  Potamogeton,  leads  to  the  conclusion  that  the  water  of  the  lake 
was  fresh,  and  not  saline  or  brackish,  equally  proved  by  the  fish,  according 
to  Cope,  and  by  the  presence  of  larva?  of  Odonata  and  other  insects  whose 
earlier  stages  are  passed  only  in  fresh  water. 

Neither  the  groups  of  fishes  which  have  been  found,  nor  the  water-plants,- 
nor  the  water-insects,  nor  the  niollusks  exclude  Mr.  Lesquereux's  sugges- 
tion of  the  annual  drying  of  the  body  of  the  lake ;  moreover,  certain  thin 
layers  are  found  overlying  coarser  deposits,  which  are  sun-cracked  through 
and  through.  But,  on  the  other  hand,  the  thickness  of  the  paper  shales,  upon 
which  most  of  the  fossil  remains  are  found,  and  which  are  composed  of 
uniform  layers  of  triturated  flakes  of  volcanic  products,  being  necessarily 
the  result  of  the  long-continued  action  of  water,  excludes  this  idea.  The 
structure  of  the  rocks  rather  indicates  a  quiet  deposition  of  the  materials 
in  an  unruffled  lake  through  long  periods,  interrupted  at  intervals  by  the 
influx  of  new  lava-flows  or  the  burying  of  the  bottom  sediments  beneath 
heavy  showers  of  volcanic  ashes. 

The  testimony  of  the  few  fishes  to  the  climate  of  the  time  is  not  unlike 
that  of  the  plants,  suggesting  a  climate,  Prof.  E.  D.  Cope  informs  me,  like  that 
at  present  found  in  latitude  35°  in  the  United  States;  while  the  insects,  from 
which,  when  they  are  completely  studied,  we  may  certainly  draw  more 
definite  conclusions,  appear  from  their  general  ensemble  to  prove  the  same 
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or  a  sonic\vli;it   wanner   climate.      If  we  inquire   what  testimony  the  lower 

orders  of  Florissant  insects  liear  to  the  climate  of  that  district  in  Tertiary 
times,  there  is  only  one  answer  to  be  given:  the  present  distribution  of 
their  allies  certainly  points  to  a  considerably  warmer  climate  than  now — a 
climate  which  niav,  perhaps,  best  be  compared  to  the  middle  zone  of  our 
Southern  States.  The  known  living  species  of  the  genera  to  which  they 
belong  are  in  general  credited  to  regions  like  Georgia  in  this  country  and 
the  two  >hoivs  of  the  Mediterranean  in  Knrope,  or  even  more  southern 
districts.  Further  remarks  on  this  point  will  be  found  in  the  body  of  the 
volume. 

A>  noted  above,  the  superabundance  of  specimens  of  single  species  of 
plants  (  I'lanera  and  M\  rica  i  is  repeated  in  the  insects,  where  certain  spe- 
cies of  Formicida-  among  I  lymeiioptera,  of  Mihionida-  among  Diptera,  of 
(  Yrcopida  and  of  Alydina  aiiion^-  lleiniptera.  are  to  be  counted  by  fifties 
and  hundreils. 

The  only  other  general  feature  which  may  already  be  noted  among 
the  insects  is  an  unexpected  paucity  of  aquatic  larva;  or  the  imagos  of 
\\ater-insec.ts.  Hardly  a  dozen  neuropterous  larvae  have  come  to  hand, 
very  few  aquatic  lleiniptera  in  any  stage,  and  of  Hydrophilidse  and  other 
water  beetles  no  gn-at  nnmlier.  The  paucit\  of  neuropterous  larva-  is  the 
more  remarkable  from  the  abundance  of  riiryganida-,  while  not  a  single 
larva-ca-e  has  been  found. 

As>tothe  age  of  these  deposits,  the  opinions  of  Lesquereux,  based  on 
the  study  of  Tertiary  plants,  and  of  Cope,  drawn  from  his  knowledge  of 
Terthn  li-hes,  are  far  more  harmonious  than  one  would  expect  from  their 
known  divergence  of  view  concerning  the  testimony  of  the  fossils  to  the 
age  of  other  Tertiary  beds  in  the  West.  Such  disparity  of  ideas  did  hold  at 
first,  Mr.  Lesquereux  maintaining  in  his  earlier  notices  of  the  flora  the 
probability  of  its  later  Miocene  age;  in  the  Tertiary  Flora  he  placed  it  in 
the  ••  l'|'l" '"'  Green  liiver"  division  of  his  "fourth  group,"  together  with  the 
flora  of  Klko,  Nevada,  the  Green  River  beds  being  placed  directly  beneath 
them.  In  Hayden's  report  for  1876  he  refers  the  Florissant  deposits  10  the 
upper  .Miocene.  Tn  his  review  of  Saporta's  .Monde  des  Plantes,1  while  still 
considering  this  flora  as  Miocene,  he  points  out  certain  important  relations 
which  it  bears  to  the  flora  of  Aix,  in  Provence,  then  considered  as  Eocene. 

1  Amer.  Jour.  Sci.,  ser.  3,  vol.  17,  1879,  p.  279. 
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But  later,  after  a  more  careful  revision,  drawn  from  more  extended  sources, 
he  writes  that  while,  by  the  presence  of  many  genera,  "  there  is  an  evident 
relation  of  the  Florissant  flora  with  that  of  the  European  Miocene,  yet  by 
the  affinities  and  even  identity  of  some  of  the  species  with  those  of  the  flora 
of  the  gypsum  of  Aix,  which,  according  to  Saporta,  includes  types  related 
to  those  of  the  whole  extent  of  the  Tertiaries  from  the  upper  Cretaceous  to 
the  Oligocene  and  abo  ve,  1  should  rather  refer  this  group  to  the  lower  Mio- 
cene or  Oligocene." 

Both  Lesquereux  and  Cope  agree  in  placing  the  Florissant  beds  at  the 
same  horizon  as  those  of  Elko,  Nevada,  and  also  those  directly  above  the 
Fish-cut  beds  at  Green  River,  Wyoming.  Lesquereux  has  identical  species 
also  from  White  River,  Colorado,  among  specimens  communicated  by  Mr. 
Denton.  Cope  calls  the  Florissant  and  Elko  deposits  the  Amyzon  beds, 
from  the  prevalence  of  that  type  of  fish,  and  refers  them  to  the  "later  Eocene 
or  early  Miocene."  Mr.  Clarence  King  places  the  Green  River  deposits  in 
the  middle  Eocene,  but  considers  the  Elko  deposits  of  the  same  age.  We 
may  therefore  provisionally  conclude,  from  the  evidence  afforded  by  the 
plants  and  vertebrates,  that  the  Florissant  beds  belong  in  or  near  the  Oli- 
gocene. 

At  present  no  geological  conclusions  can  be  drawn  from  what  is  known 
of  the  insects.  So  far  as  specific  and  generic  determinations  has  proceeded, 
scarcely  anything  identical  has  been  found  in  the  Green  River  and  Floris- 
sant beds,  but  some  remarkable  affinities  have  been  noticed.  To  attempt, 
however,  to  draw  any  conclusion  as  to  the  age  of  either  of  these  deposits, 
and  especially  of  th;it  of  Florissant,  before  a  closer  examination  is  made 
would  be  folly.  Almost  the  entire  series  of  fossil  insects  from  the  beds  of 
Aix,  Oeningen,  and  Radoboj  requires  a  careful  generic  revision,  and  until 
this  is  done  it  will  be  difficult  to  make  much  use  of  the  information  given 
us  in  the  works  of  European  authors.  This  should  not  be  considered  as 
reflecting  upon  the  character  of  these  works,  for  it  must  be  remembered 
that  they  were  nearly  all  completed  thirty  years  ago  and  could  not  be 
expected  to  meet  present  demands.  It  is,  indeed,  probable  that  the  richer 
American  fields,  the  exploitation  of  which  has  only  just  begun,  may  yet  be 
found  the  best  basis  for  the  study  of  the  relationship  of  the  Tertiary  insect 
faunas  of  Europe. 

White  River. — Fossil  insects  were  first  discovered  on  the  lower  White 
River  in  western  Colorado  and  eastern  Utali  by  Mr.  William  Dentou  during 
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his  pasvi-e  down  the  river  on  horseback  in  isil.'i.  mid  his  brief  and  cnrsorv 

account  of   the    geological    structure  of   tilt'  region  is,   1    believe,   (lit-  first  :ini| 

only  one  until  tin-  parties  of  the  Ha\  den    Survey  enieivd  ihe  region  ten  or 
i  .  o 

inniv  years  later.  Brief  reports  of  the  ideological  and  topographical  chaiactei 
of  i  lie  country  were  made  by  I  >rs.  ( '.  A.  White  and  I1'.  M.  Kndlich,  and 
ilessr-  <i  M  (  'liiitenden  and  (i.  R.  Bechler.  None  of  these,  however, 
obtained  any  inject--,  excepting  1  >r.  \\'liite.  \vho  in  a  single  locality  found  a 
fe\v  poor  specimens.  On  a  visit  to  the  place  in  the  summer  of  ISX'.i,  how- 
ever,  I  was  alile  to  rediscover  the  beds  in  which  thev  were  found  l>v  .Mr. 
I  >entoii  east  of  the  (  'olorado- 1  'tali  line,  and  to  »reatlv  extend  the  stations  at 
which  they  could  lie  found.  In  the  two  localities  on  the.  lower  White  River 
where  henton  found  fossil  insects,  "Chagrin  Valley"  and  "Fossil  Canon," 
as  he  called  them,  the  general  topographical  features  were  the  same,  bluffs 
or  lintfe-  of  a  thousand  or  more  feet  in  thickness  being  composed  of  evenly 
bedded  stratified  deposits.  "Chagrin  Yalle\  "  must  be  identilied  with  the 
\-alley  of  1  >MII^!;IS  (  'reek,  though  it  was  not  hen'  hut  live  or  six  miles  lower 
down  the  White  River  that  Denton  really  obtained  his  fossils,  at  a  point 
where,  to  one  traveling  westward,  (Jreen  River  beds  first  appear  in  mass  and 
are  readily  accessible,  probably  in  the  immediate  vicinity  of  ('anon  P>utte, 
where  the  old  Indian  trail  on  the  south  side  of  the  ri\  er  cuts  oil'  a  sharp  bend 
and  pa.-scs  directly  over  many  favorable  outcrops.  It  was  in  iact  at  pre- 
cisely this  place  that  I  obtained  from  the  rocks  collections  airreein^-  most 
cl.^ely  in  ".viieral  appearance  and  character  with  those  -eciired  by  henton 
This  locality  is  in  (  'olorado  a  few  miles  ea<t  of  the  I'tali  boundary.  His 
other  locality  is  represented  by  him  to  be  lil'ty  or>i\tv  miles  farther  down 
the  river,  but  still  at  some  distance  from  its  mouth.  The  distance  is  no 
doubt  exaggerated,  and  the  locality  on  the  north  side  of  the  river,  certainly 
in  Utah,  not  improbably  near  the  mouth  of  Red  Bluff  Wash.  I  made  no 
search  for  this  place. 

It  may  in  brief  be  said  that  the  Green  Riverbeds  in  the  bluffs  on  each 
side  of  the  White  River  Canon  near  the  boundary  line  between  Utah  and 
Colorado,  but  especially  on  the  northern  side,  are  tilled  for  over  a  thousand 
feel  with  insect  remains;,  the  highest  and  the  lowest  beds  respectively 
yielded  me  the  best  results,  hut  hardly  a  level  could  be  found  where  patient 
search  did  not  reveal  some  relics,  though  perhaps  of  no  value:  the  more 
prolific  beds  were  oftentimes  simply  crammed  with  remains,  frequently  in 
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an  exquisite  state  of  preservation.  Vegetable  remains,  excepting  of  a  very 
fragmentary  nature,  were  rare,  and  most  of  the  insects,  like  those  obtained 
by  Denton,  of  a  small  size;  excepting,  indeed,  dipterous  larva?,  which  were 
found  in  quite  incredible  numbers,  square  rods  of  stone  near  the  higher 
levels  being  absolutely  covered  with  them  in  multitudes  of  places. 

The  insects  obtained  by  Mr.  Denton  and  Dr.  White  at  these  localities  are 
all  included  in  the  present  volume,  but  no  reference  is  made  to  those  found 
by  myself  in  1889.  The  age  of  the  deposit  can  hardly  be  said  to  be  as  yet 
determined,  but  the  leaves  found  by  Mr.  Denton  (presumably  at  "Fossil 
Canon")  were  regarded  by  Mr.  Lesquereux  as  more  certainly  synchronous 
with  those  of  Florissant  than  with  those  of  the  Green  River  beds,  and  in 
any  event  all  three  are  of  very  nearly  the  same  age. 

Green  River,  Wyoming. — All  the  insects  described  in  this  volume  from 
Green  River  were  obtained  at  a  single  spot,  next  what  is  known  as  the  Fish- 
Cut,  where  the  railway  cuts  through  the  rocks,  about  three  or  four  kilome- 
ters west  of  the  crossing  of  Green  River.  Even  here  they  have  been  found 
only  within  the  compass  of  one  or  two  square  meters  of  ground,  and  by 
repeated  visits  this  "  pocket"  has  now  been  entirely  chipped  away.  There 
is  no  doubt  that  other  equally  prolific  pockets  will  be  found  in  the  same 
immediate  vicinity,  especially  in  the  more  favorable  exposures  east  of  the 
river,  as  one  such  was  found  during  the  summer  of  1889.  It  is  by  no  means 
improbable  that  the  beds  at  this  locality  and  those  at  White  River  may 
prove  to  belong  to  the  floor  of  one  and  the  same  Tertiary  lake  to  which 
King  gave  the  name  of  Gosiute  Lake.  About  one  hundred  and  fifty 
different  insects  have  been  found  here,  besides  many  others  not  yet  described. 
They  are  most  commonly  Coleoptera,  this  order  being  represented  by  fully 
one-third  of  the  species.  Hemiptera  and  Diptera  come  next  with  almost 
equal  representation,  or  about  twenty-three  per  cent  each.  Next  come  the 
Hymnoptera  with  eight  per  cent.  The  other  orders  are  about  equally  and 
meagerly  represented,  the  Lepidoptera  not  at  all. 

Fo.s.s/7,  ]}'//<))>ii»tj. — A  few  species  of  insects  have  been  found  in  the 
bluffs  facing  the  town  of  Fossil  at  the  head  of  Twin  Creek,  a  tributary  of 
Bear  River,  bluffs  which  are  famous  for  the  immense  number  of  fossil  fish 
they  have  furnished.  As  a  rule  the  insects  are  scarce,  and,  like  the  fish, 
belong  to  a  very  limited  number  of  species,  in  this  case  mostly  Coleoptera 
and  Diptera.  In  the  present  work  only  two  or  three  are  mentioned. 
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HorSi  Creek,  .Wyoming. — At  a  point  three  miles  south  of  this  creek, 
which  empties  into  the  (ireen  River  i'roiii  the  west  near  its  source,  and 
about  t\vo  miles  west  of  (  iiveii  River,  a  thin,  hard  lnver  of  white  limestone 
\\as  found  hy  lh:  A.  (  '.  IVale  covered  with  petrified  larval  cases  of  caddis- 
tlie.s,  \vhich  are  described  In-low  under  the  name  of  Indicia  calculosa. 

(Jut *>!</,  Uriti*/!  < 'ii/iuiili/ii. — The  discoverv  (if  the  different  localities  for 
fossil  insects  in  ISritish  Columbia  liy  the  ( ieolo^ical  Survey  of  Canada  has 
l)een  due  entirely  to  the  investigations  of  Dr.  George  M.  Dawson.  On  the 
left  liank  of  the  Fraser  River,  at  the  town  of  (Jitesnel,  he  discovered  a  series 
nt  days,  >ands,  and  gravels,  their  upturned  edges  covered  by  the  valley 
deposits,  in  one  of  which  series  (a  stratum  of  lire-da  v  ei^lit  or  nine  inches 
thick  i  ius.-cts  and  plants  were  found,  the  lieds  being  exposed  on  the  river 
hank  at  a  low  stage  "f  the  water.  Nearlv  tweiitv  species  of  plants  were 
met  with,  mostly  of  apetalous  t'amilies  in  the  neighborhood  of  the  (  'npuli- 
t'era-,  Mich  as  the  beech,  walnut,  oak,  birch,  and  poplar,  and  a  considerable 
number  ot  insects.  Such  of  these  as  are  included  in  the  present  report  con- 
sist of  twenty-live  species,  nearly  all  1 1 viueiioptera  and  Diptera,  and  espe- 
cially the  latter,  and,  what  is  verv  unusual,  onlv  a  single  beetle.  Sir  Will- 
iam l>a\\soii,  who  determined  the  plants,  iv-arded  them  as  to  a  great 
extent  identical  with  those  from  the  Miocene  of  Alaska,  but  adds: 

•'   \Vlietller   the   ag6   of    these     beds    is    Miocene    or   so|ue\\h;il    oilier    !lia\,    llOW- 

ever,  admii  of  doubt."  Apart  from  an  uncharacteristic  egg-cocoon  of  a 
spider,  none  of  the  insect  remains  can  be  regarded  as  identical  with  auv 
found  elsewhere. 

.\/«,/,i.  \m-/li  Simi//;<niirci/,  <n/t/  \i/t>  Mile  Crr,'/,-,  ///•///'.•,•//  <'<i/itnil>i<t. — The 
other  localities  at  which  remains  of  insects  have  been  found,  though  in 
smaller  nmnbeis,  lie  at  no  great  distance  apart  to  the  south  of  (^uesiiel  and 
south  of  the  Canadian  Pacific  Railway,  near  our  own  border.  One  of 
these  localities  is  upon  the  Xicola  River,  two  miles  above  its  junction  with 
the  Coldwater,  at  the  base  of  a  series  of  beds  containing  coal.  Another  is 
on  the  North  Fork  of  the  Similkameen  l\iver,  three  miles  from  its  mouth; 
the  beils  here,  on  the  bank  of  the  river,  "include  a.  laver  of  lignite' about  a 
foot  thick,  which  rests  in  black,  rather  earthy,  carbonaceous  clavs,  and  is 
overlain  by  fifteen  feet  or  more  of  very  thinlv  bedded  almost  paper-like  yel- 
low gray  siliceous  shales,"  which  contain  plants  and  insects.  The  third  is  on 
Nine  Mile  Creek,  flowing  into  Whipsaw  Creek,  a  tributary  of  the  Similka- 
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meen,  where  a  small  section  of  hard  laminated  clays  occurs  with  layers  of 
softer  arenaceous  clay.  Seven  species  were  obtained  from  the  first-named 
locality,  five  from  the  second,  and  four  from  the  third.  The  Nicola  locality 
is  remarkable  for  yielding  only  Coleoptera;  from  Nine  Mile  Creek  come 
three  species  of  Coleoptera  and  one  of  Hemiptera;  while  the  Similkameen 
locality,  like  Quesnel,  affords  us  Hymenoptera,  Diptera,  and  Hemiptera— 
tlnve  species  of  the  last — but  no  Coleoptera.  There  can  be  no  doubt,  Dr. 
Dawson  informs  nie,  "that  the  specimens  from  the  North  Similkameen  and 
Nine  Mile  Creek  represent  deposits  in  different  portions  of  a  single  lake.  A 
silicifying  spring,  probably  thermal,  must,  however,  have  entered  the  lake 
near  the  first-named  place,  as  evidenced  by  the  character  of  some  of  the 
beds,  in  which  fragments  of  plants,  with  a  few  fresh-water  shells,  have  been 
preserved."  The  insects  of 'each  locality  are  specifically  distinct  from  those 
nt'  any  of  the  others.  As  to  their  age,  Dr.  Dawson,  the  only  geologist  who 
has  studied  them,  remarks  that  we  shall  "probably  err  little  in  continuing 
to  call  the  Tertiary  deposits  of  the  interior  as  a  whole  Miocene,  and  in 
correllating  them  with  the  beds  attributed  to  the  same  period  to  the  south- 
ward in  the  basin  lying  east  of  the  Sierra  Nevada." 

Scarloro,  Ontario. — In  the  vicinity  of  Toronto,  on  the  north  shore  of  Lake 
Ontario,  Mr.  George  J.  Hinde  has  discovered  vegetable  and  animal  remains 
in  thin  seams  in  clay  beds  which  he  regards  as  interglacial,  lying  as  they 
do  upon  a  morainal  till  of  a  special  character  and  overlain  by  till  of  another 
and  quite  distinct  kind.  His  account  of  the  locality  and  the  reasons  for 
his  conclusions  have  been  given  by  him  in  full.1  Among  the  material  found 
by  him  was  a  considerable  number  of  the  elytra  and  other  parts  of  beetles, 
an  assemblage  indeed  larger  than  has  ever  before  been  found  in  such  a 
deposit  in  any  part  of  the  world,  and  they  are  mostly  in  excellent  condi- 
tion. Twenty-nine  species  have  been  obtained,  some  of  them  in  consider- 
able numbers.  Five  families  and  fifteen  genera  are  represented  ;  they  are 
largely  Carabidse,  there  being  six  or  seven  species  each  of  Platynus  and 
Pterostichus  and  species  also  of  Patrobus,  Bembidium,  Loricera,  and  Elaph- 
rus.  The  next  family  in  importance  is  the  Staphylinida?,  of  which  there 
are  five  genera,  Geodromicus,  Arpedium,  Bledius,  Oxyporus,  and  Lathro- 
bium,  each  with  a  single  species.  The  Hydrophilida?  are  represented  by 
Hydrochus  and  Helophorus,  each  with  one  species  ;  and  the  Chrysomelida? 

1  Canadian  Jour.  Sci.,  new  series,  vol.  15,  1887,  pp.  388-413. 
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by  two  species  of  Donacia.  Filially,  ;i  species  of  Scolytidse  must  have  made 
certain  borings  under  the  bark  of  juniper. 

MM-I  ..!'  these  are  described  and  figured  in  the  present  volume.  Looking 
at  them  as  a  \\hole  and  noting  the  distribution  of  the  species  to  which  they 
to  lie  most  nearly  related,  thev  are  plainly  indigenous  to  the  soil,  but 
perliaps  he  thought  to  have  come  from  a  somewhat  more  northern 
locality  than  that  in  which  they  \veiv  found:  not  one  of  them  can  be 
ivti  rre.l  to  existing  species,  lint  the  nearest  allies  of  not  a  few  of  them  are 
to  In-  .-Miti^-ht  ill  the  Lake  Superior  and  Hudson  Hay  region,  while  the  larger 
part  are  inhabitants  of  (  'anada  and  the  northern  United  States,  or  the  general 
di.-trict  in  which  the  deposit  occurs.  In  no  single  instance  were  any  special 
affinities  found  with  any  characteristically  southern  forms,  though  several  are 
mo-i  nearly  allied  to  species  found  there  as  well  as  in  the  north.  A  fe\\  seem 
to  In-  mo.-t  nearly  related  to  1'acilic  t'orms.  such  as  the  Klaphrus  and  one  each 
of  the  >pecies  of  I'latynus  and  PterosticllUS.  (  )n  the  whole,  the  fauna  has 
a  bon-al  aspect,  though  by  no  means  so  decidedly  boreal  as  one  would 
anticipate  under  the  circumstance- 

Port  A  /  .  Pennsylvania. — The  only  locality  remaining  to  be  noticed 
I-  I'ort  Kennedy,  in  southeastern  Pennsylvania,  where  the  clays  in  the  bone 
ca\e>  have  furnished  about  a  do/en  specie.-,  of  (  'oleoptera,  described  by  Dr. 

(•.  11.  Horn,  in  Isfii,  but  now  lirst  figured.  His  descriptions  are  reprinted 
in  the  prest-nt  v/urk,  with  the  results  of  my  own  study  of  the  same  material. 


DESCRIPTIONS  OF  (JENEIIA  AND  SPECIES. 


Linn6. 

Myriapoda  from  the  Tertiarv  rocks  :nv  ;ilni..st  unknown,  :i  single  species 
a  little  larger  than  ours  having  been  figured  by  1'iertkau  from  Kott  under 
the  name  of  lulus  antiquus  Heyden.  Oilier  species  have  been  indicated. 

Serros,  for  instance,  speaks  .,f  one  found  near  Montpellier,  allied  to  tlie  living 
I.  salinlosns,  and  this  mention  has  been  quoted  l.y  Meyer,  Kefcrstein,  and 
Geinit/.  Hope  al>o  catalogues  one  from  Aix.and  (  'otta  mentions  one,  per- 
haps 1.  tei-resiris,  from  Tharand,  Saxony,  which  is  probably  ;i  recent 
inclosnre,  and  is  quoted  hv  Hrulle  and  I'.erendt.  Besides  these  diplopods 

I  [ope  catalo-iu-  a  Scolopendra  from  Ai\,  and  Keferstein,  on  the  authority  of 

Aldmvandi,  mentions  a  Scolopendra  from  (ilarus,  in  Switzerland. 

The  Baltic  amber,  however,  contains  a  considerable  number  of  species, 
twenty  diplopods  having  been  recorded  and  most  of  them  described,  belong- 
ing to  the  genera  (  Yaspedosoma  (seven  species),  I'olyxenns  (live  species), 
lulus  (four  species),  and  Kit/onus,  Lophonotus,  Hlaniulns,  and  1'olydesmiis 
(one  species  each  i.  The  chilopods  have-  ;i  less  number  of  species,  fifteen, 
representing  the  genera  Lithobius  (ei»-ht  species),  Geophilus  (three  species), 
and  (Vnnatia  and  Scolopendra  (two  species  each).  All  these  genera 
excepting  Euzonns  are  representeil  among  living  forms. 

The  single  species  found  in  America  belongs  to  the  diplopods.  (No- 
vember, 1881.) 


Order  DIPLOP'OD^  Gervais. 

• 

Family  ILJLID^:  Leach. 

As  in  the  case  of  the  Rott  species  described  by  Bertkau,  the  form 
described  below  is  only  referred  to  the  genus  lulus  in  a  broad  sense,  its 
preservation  being  very  defective.  It  is  smaller  than  the  European  species. 
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IULUS  Linne". 

lULUS    TELLUSTER. 

PI.  C,  Fig.  15. 
lulus  telluster  Scuiider,  Bull.  U.  S.  Geol.  Surv.  Terr.,  vol.  4,  1878,  p.  776. 

The  single  specimen  is  so  fragmentary  that  it  can  only  be  referred  to 
lulus  in  a  broad  generic  sense.  The  piece  is  composed  of  ten  or  twelve 
segments,  probably  from  near  the  middle  of  the  body,  lying  in  a  straight 
line  and  crushed,  with  no  trace  of  any  appendages.  The  segments  appear 
to  be  composed  of  a  short  anterior  and  a  larger  posterior  division,  oa <-h 
independently  and  very  slightly  arched ;  the  posterior  division  is  about 
twice  as  long  as  the  anterior,  and  each  is  transversely,  regularly,  and  very 
finely  striatc,  parallel  to  the  anterior  and  posterior  margins  of  the  segments. 
The  foramina  can  be  detected  on  some  of  the  segments,  and  by  their  aid 
the  width  of  the  body  can  be  more  accurately  determined. 

As  crushed,  the  body  is  2.3'um  broad,  but  its  probable  true  width  is 
1.5""",  while  the  segments  are  each  about  0.8mm  long;  the  fragment  pre- 
served measures  8.5  Dlm  long. 

Green  River,  Wyoming,  one  specimen,  No.  154,  F.  C.  A.  Richardson. 

The  object  represented  on  PI.  12,  Fig.  1,  was  at  one  time  thought  to 
be  a  myriapod  and  accordingly  figured,  but  examination  proved  it  to  be  the 
broken  section  of  the  cone  of  Sequoia,  not  uncommonly  found  at  Florissant. 


Latreille. 

l*p  to  tlie  present  writing  a  little  more  than  t\vo  hundred  .-uirl  fifty 
species  of  Arachnides  have  lieni  descrihed  as  found  in  Tertiary  deposits.  (  M' 
these  alx.iit  one  hundred  and  ninety  arc  true  spiders,  while  the  remainder 
are  mostly  Acarina  I  thirty-se\ m  species),  ( )piliones ;  eleven  species  i.  or  ( '|ier- 
m-tiil.-i'  (nine  species).  All  hut  a  single  species,  Aranea  columbise,  described 
li.-!o\v.  an-  from  European  beds,  and  nine-tenths  of  them  are  preserved  to  us  in 
tlie  F.ocene  amlii-r  W.-n-  this  means  of  restoring1  the  ancient  Tertiarv  fauna 
unknown  to  n.-.  our  information  at  the  present  da\p  \\onld  he  hased  upon 
t\\  eiity-fonr  species,  although  in  addition  to  these  half  a  dozen  more  a  re 
indicated  hv  simple  ret'eivnee  to  genera  or  families.  Thisnumberis  already 

exceeded  hv  tliose  described  below  from  a  single  locality,  Florissant  alone 
having  yielded  more  than  thirty  species.  Whether  ue  examine  the  Ameri- 
can or  Kuropean  species  preserxed  in  .stratified  deposits  \Vr  find  an  almost 
total  ahsence  ofanv  hut  true  spider-,  or  Araneides;  iii  each  I  including  the 
one  herewith  li-uivd  >  a  -in^le  species  »f  A.carina  ha^  been  de,-crihed,  though 
a  numlier  of  others  are  credited  without  description  to  Knropean  strata. 
In  Prussian  amher,  on  the  coiitrarx ,  though  Araneides  are  \astlv  in  the 
majority,  the  other  groups  of  Arachnides  form  "J7  per  cent  of  the  entire 

number  of  species,  distributed  mainlv  in  the  three  groups  mentioned  above. 

This  greater  proportion  of  true  Araneide-,  in  Tertiary  deposits,  a  pro- 
portion exaggerated  at  the  present  day.  can  scarcel}  i«e  well  compared  to 
what  we  tind  in  the  older  deposits,  from  the  extreme  paucity  of  their 
remains  in  the  latter.  Brodie  has  found  oid\  a  single  species  (which  he 
considers  a  true  araneid)  in  the  secondary  strata  of  Kn-j'land.  and  the 
KuropeaM  Jura  has  furnished  merely  half  a  do/en  arachnids  ;  nominal  species, 
perhaps  reducihle  to  four),  of  which  only  a  single  one  is  referahle  to  the 
Araneides,  I  la -.-hides,  considered  one  of  the  A  ^deludes  hv  \\'e\  eiitn  r^h. 
In  the  paleo/.oic  formations,  again,  ;i  dozen  species  are  known,  all  hut  three 
of  which  have  heen  considered  scorpions,  I'hrynida-  or  ( 'hernetid;e,  or  else 
placed  in  their  vicinity,  while  one  of  the  other  three  lias  not  heen  placed 
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by  its  describer  among  the  true  spiders,  but  named  Arthrolycosa  only  from 
its  somewhat  marked  araneid  features.  The  remaining  two  are  con- 
sidered by  their  describers  as  true  araneides  and  seem  to  be  the  only  true 
precursors  of  this  group  known  to  us  from  the  paleozoic  rocks;  the  propor- 
tion therefore  of  the  Araneides  to  other  Arachnides  is  reversed  between 
I'lilrozoic  and  Cenozoic  times. 

In  the  present  volume  we  are  able  to  more  than  double  the  number  of 
Arachnides  (apart  from  the  amber  inclosures)  which  are  hitherto  known 
from  Tertiary  strata,  and,  as  we  shall  see  further  on,  find  some  interesting 
points  of  comparison  between  the  European  and  American  spider  fauna  of 
Tertiary  times.  (February,  1881.) 

Since  the  above  was  written  the  number  of  known  Paleozoic  Arach- 
nides has  greatly  increased  and  a  large  proportion  of  them  have  been  placed 
in  a  distinct  order,  Anthracomarti  Karsch,  with  eight  or  ten  genera.  (Octo- 
ber, 1889.) 

In  the  classification  of  the  remains  of  these  animals,  from  the  almost 
complete  absence  of  such  characteristic  parts  as  the  details  of  the  structure 
of  the  ocelli  and  palpi,  it  has  been  impossible  to  do  much  more  than  to  indi- 
cate the  probable  affinities  of  the  species  to  living  types  by  means  of  the 
general  resemblances  which  the  form  of  the  cephalothorax  and  abdomen 
and  the  relative  length  of  the  legs  furnish.  In  a  few  instances  these  can 
hardly  fail  to  furnish  us  with  sufficiently  clear  evidence,  while  in  others  the 
reference  is  plainly  open  to  a  greater  or  less  degree  of  doubt,  which  it  is 
hoped  future  material  will  eventually  extinguish. 

Order   ACA-RHsTA.   ISTitzscli. 

Acarina  are  by  no  means  rare  in  Tertiary  deposits,  the  group  being 
better  represented  than  any  other  Arachnides  excepting  the  true  spiders, 
and  it  is  quite  in  keeping  with  this  fact,  that  the  only  arachnid  yet  discov- 
<Trd  in  the  American  strata  not  belonging  to  the  Araneides  should  fall  in 
this  group.  Yet  the  group  is  unrepresented  even  in  Mesozoic  strata,  while 
the  scorpions  and  their  allies,  nearly  unknown  in  Tertiary  beds,  are  pro- 
portionally abundant  in  earlier  times.  The  amber  of  the  Baltic  is  partic- 
ularly rich  in  Acarina,  thirty-five  species  being  recorded  therefrom,  while 
apart  from  the  Araneides  this  group  is  almost  if  not  quite  the  only  one  rep- 
resented in  the  stratified  deposits  of  Europe;  feebly  represented,  indeed, 
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tur  we  have  only  one  species  !  referred  to  Limnochares  i  described  by   Ile\ 
ilfii  from  Kott:    another  t'niin   tin-   same    locality  based   upon    leaf  iialls  and 
called  I'hvtoptus  aiitii[iuis,  and  a  third  indicated  merely  (  Ararns)  by  I  leer, 
as  found  at  Oeningen.     i  November,  l^^l.) 

t  has  latterly  described  aiming  the  arachnids  nf  Tertiary  Aix  a 
<it   genera  <.f  Acarina    with   one   species   each    which    he   regards  as 
belonging  to  the  Trombidid.e.     i  October,  isv.i 


Latreillc, 

N.I  f.  issil  species  have  liel'oiv  lieell  referred  to  this  p'lllis  of  a  II  \'\\  1  lere 
near  it.  The  nearest  is  Acarns,  \vliich  is  onl\'  distantly  I'elated.  liehm^ini;- 
indeed  to  a  distinct  snlit'aniily.  'Hie  species  of  1  \.>de.>,  like  other  ticks,  Iniry 
thein>el\  ••>  iii  the  ll.'-h  of  animals  t<>  suck  their  blood.  \  November, 


IXODES    TKKTIARIUS. 
PI.  li.   Pig.  II-'. 

'>••<  1,-rtiariui  Sciulil.-r,  Xitt.-l,  Haii.lh.  ,1.  l';il:r,.nt.,  I,  ii,  7:!:!,  Fi.i;.  90 

Although  there  are  te\v  definite  salient  points  in  the  structure  of  the 
single  specimen  known,  its  general  appearance  and  its  size  make  it  tolerably 
evident  that  it  belongs  to  tin-  l\odid:e  or  lucini  and  probably  to  Ixodes 
proper.  The  bodv  is  of  a  very  regular  olmvate  Conn,  twice  as  lony  as 
broad,  with  a  slight  indication  of  a  frontal  shield  of  a  triangular  shape  (  not 
represented  in  the  plate  and  perhaps  illn-.ir\  :,  formed  by  two  snlcations 
meeting  at  ri^ht  angles  and  terminating  just  within  the  front  pair  of  legs  on 
either  side.  The  n»trnm  is  not  preserved,  but  the  ri^lit  palpus  (poorly 
given  on  the  plate)  is  slender  and  "  J  '  lon^.  or  rather  pi-ojeclN  hevond  the 
body  to  that  amount.  N'earlv  all  the  le->  are  present,  but  the  hinder  legs 
of  the  left  side  have  been  crowded  out  of  place  -and  appear  011  the  right 
side  below  those  which  properh  belong  there,  and  which  apparently  are 
the  upper  four  there  seen.  The  legs  are  apparently  complete,  cxcc.pt  the 
terminal  appendages,  as  they  all  taper  rather  rapidly  at  the  end,  after  the 
manner  of  ticks;  they  are  stout,  short,  and  of  similar  length,  extending 
beyond  the  body  by  about  the  width  of  the  latter. 

Length  of  body,  3.5""";    breadth  of  same,  1.75mm. 

Fish-Cut,  Green  River,  Wyoming.     Dr.  A.  S.  Packard,  No.  258. 
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Order  ^R^NEIDES   Latreille. 

As  stated  above,  by  far  the  larger  part  of  the  fossil  Arachnides  known 
are  true  spiders,  about  one  hundred  and  ninety  species  having  been 
described  from  the  Tertiary  deposits  of  Europe,  and  more  than  thirty  being 
added  l<>  the  total  list  in  this  volume.  These  last  are  distributed  among 
the  larger  groups  as  follows:  Saltigradse  (all  Attides),  three;  Citigradse, 
none;  Laterigradse  (all  true  Thomisides),  three;  Territelariae,  none;  Tubi- 
telarisc  (Agalenides,  one;  Drassides,  five;  Dysderides,  two)  —  eight ;  Retite- 
lari.Te  (all  Theridides),  four;  Orbitelarise  (all  Epeirides),  foil rteenzz  thirty- 
two.  By  this  it  appears  that  nearly  half  are  Epeirides,  and  that  after  these 
the  Drassides  are  best  represented.  A  comparison  of  this  result  with  the 
fossil  spiders  of  Europe  is  shown  by  the  following  table,  in  which  the  per- 
centages of  the  groups  represented  are  compared  in  each  country  with  the 
total  representation  in  each  : 

Percentages  of  groups  of  Tertiary  spiders  in  Europe  and  in  America. 


Suborders. 

Percentage. 

Europe. 

Araerica. 

Salti^nulip  .  .       ....  ...... 

8 
16 
36 

•29 

8 

9 
9 
24 
12 

44 

Lateri'Tadje 

Tubitelaria* 

Retitelariio  ..           

97 

98 

This  shows  that  America  is  far  the  richer  in  Orbitelarise,  and  Europe 
much  better  represented  in  Retitelarise,  less  but  still  considerably  better  in 
Laterigradae  and  Tubitelarise,  while  the  Saltigradae  have  an  almost  equiv- 
alent representation  in  the  two  countries. 

If,  however,  we  eliminate  from  the  inquiry  the  species  entombed  in 
amber,  and  compare  only  those  recovered  from  the  rocks  in  which  the\ 
have  been  preserved,  wre  shall  reach  perhaps  a  more  just  comparison, 
although  the  data  will  be  far  more  meager,  America  with  its  thirty-two 
species  being  actually  better  represented  than  Europe  with  its  twenty-two 
sjiccies,  all  belonging  to  the  same  five  larger  groups  which  are  represented 
in  America. 
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Percentage!  of  qroupt  of  Tertiary  Sjii'lira  in  Europe  and  America,  fffltuiinij  thmr  found  in  amber. 


Perec 

Kurnpr. 

Ani.Tica. 

Salti'Ta.l;.'  

(I  ."> 

9 

Laterigr&dffl  

'M 

9 

Tuliil  rlari:.1 

"1 

Krtit.'lai  i;i'  

41 

11 

44 

its.  r, 

98 

Tho  excess  of  proportion  ill  America  of  Orbitelaria1  is  licro  nonrly  as 
jjreat  as  is  shown  in  the  former  table,  hut  is  not  so  ^ivat  as  the  now  height- 
ened proportion  in  Kin-op.-  ,>f  K.-titclaria-,  \vhilc  the  Tiil>iti.'l:iri;o  an-  now 
the  ones  in  which  the  proportion  is  similar  in  each,  the  Lateri^rail.-e  the 
only  one  \vhrn-  the  propoiiion  remains  nearlv  the  same  as  before,  and  the 
Saltigradae  are  nearly  lost  si^'lit  of  in  Knrop.-.  a  single  species  beiii^1  known. 

If  now  we  carr\  the  analysis  a  little  further  we  shall  find  more  inter- 
esting relations,  as  will  appear  from  the  following  talile,  in  which  all  the 
groups  represented  in  Knmpe  are  introduced,  and  both  the  total  fauna  and 
the  >pecie>  fVoni  the  strata  tabulaied  : 

Number  of  tpet  iary  spiders  found  in  Kurojn- nml  in  America,  ty  familiet. 


iborden. 

Fain 

In  Kiirn|n', 

illi'lihli  IIL; 

tll"M-     111 

amber. 

In  Kiinipc, 

uliii^' 

lllKM-      III 

amber. 

In  An 

Salliyiaih.'  

Aitnlt-s 

1  1 

1 

3 

l-'l  f>riil;t'        

2 

0 

o 

t^it  itrra«l;i-        ... 

2 

o 

o 

LiitorigradfiB  

4 

o 

o 

TlHHIli-sidt's 

'-'1 

4 

;t 

t  Tin'<  rtain  

i; 

0 

il 

T*Tri  tclai  i;H  

1 

0 

0 

Tiiliiti'l;iri:u    

14 

o 

1 

Draflsidda 

2 

5 

Agalcnitles  ...  . 

12 

3 

•j    . 

Hrr-'ilioida) 

;t 

0 

0 

I'lifcrlaiii  . 

•  » 

o 

0 

1 

o 

o 

Theridides  

54 

9 

4 

Orliitrlaria-           .  ..... 

16 

3 

14 
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Here  it  appears  at  a  glance  that  exactly  the  same  groups  are  represented 
in  the  stratified  deposits  of  Europe  and  America  in  every  instance,  except- 
ing the  Dysderides,  which  is  unrepresented  in  Europe  and  has  a  single 
member  in  America.  It  also  appears  that  only  those  groups  which  are 
represented  abundantly  in  amber  (and  all  of  them)  are  also  represented  to 
some  extent  in  the  American  fauna  and  (excepting,  as  before,  the  Dysder- 
ides) in  the  European  rocks.  Exception  should  perhaps  be  made  for  the 
European  amber  genus  Archrea,  the  position  of  which  in  the  Laterigradse  is 
uncertain,  and  of  which  Thorell  says:  "This  genus  may  perhaps  for  the 
present  best  be  taken  as  the  type  of  a  separate  family"  of  Laterigradse 
(European  spiders,  p.  232).  Six  species  are  known,  and  they  are  classed 
above  as  uncertain.  The  relation  brought  out  in  this  table  is  certainly 
striking,  but  it  should  be  noticed  at  the  same  time  that  the  Drassides  and 
Theridides,  and  especially  the  latter,  are  enormously  represented  in  the  Bal- 
tic amber,  and  in  comparison  with  them  (though  not  by  any  means  to  the 
same  extent  in  comparison  with  the  other  groups)  feebly  represented  in  the 
stratified  deposits  of  Europe  and  America. 

We  may  venture  one  further  investigation,  although  little  weight  can  be 
given  to  it  from  the  meagerness  of  the  data,  viz,  a  comparison  of  the  per- 
centage of  representation  of  the  different  larger  groups  in  the  different 
horizons  of  Tertiary  times  in  Europe  with  that  of  Florissant,  where  all  the 
American  species  so  far  known  have  been  found. 

Percentage  of  groups  of  Tertiary  spiders  of  Florissant,  Colorado,  compared  with  those  of  Europe. 


Suborders. 

Florissant. 

Amber  and 
Aix;  Ligu- 
rian  (Oligo- 
cene). 

Rott  ; 
Aquitanian 
(Lower 
Miocene). 

Oeningen  ; 
Tortonian 
(Upper 
Miocene). 

9 

9 

0 

0 

9 

16 

13 

30 

24 

37 

25 

30 

RetitelariaB  ......  ..  ..  .. 

12 

28 

37 

30 

44 

8 

25 

10 

98 

98 

100 

100 

As  this  table  shows  so  great  a  difference  between  the  percentage  of 
representation  in  the  Oligocene  and  Lower  Miocene  of  Europe  that  it  can 
scarcely  prove  very  instructive,  it  still  seems  to  indicate  a  greater  difference 
between  the  Florissant  deposits  and  those  of  Oeningen  than  between  the 
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ft  inner  and  either  of  the  others;  and  although  the  proportionate  numbers  of 

Tnbitelari;e  and  Orbiteluriie  of  Florissant  and  especially  of  the  former 
group  are  UK  in-  nearly  like  those  of  Rott,  the  representation  of  the  groups 
in  general  allies  Florissant  on  the  whole  with  the  Oligocene  rather  than 
with  the  Lower  .Miocene  of  Europe. 

( )f  extinct  genera  there  have  certainly  been  proposed  a  very  large  num- 
lier  f»r  tiie  European  Arane'ulc,  more  than  half  the  genera  to  which  the 
species  have  been  referred  having-  been  described  as  new  and  peculiar  to 
Tertiary  time-;  these  genera  include  about  t \vo-lifths  of  the  species.  Among 
the  genera  are  some  remarkable  forms,  such  as  Arclucaand  Mizalia,  each  of 
which  is  considered  liv  Thorell  and  others  as  representing  a  distinct  family.1 
T\\o  tinlv  of  the  thirteen  genera  to  which  the  American  species  are  referred 
are  described  as  new.  and  to  them  are  referred  seven  of  the  thirty-two 
.>pecies.  Other  genera,  not  before  recognized  in  a  fossil  state,  but  here 
•  rded  from  American  strata,  are  Titanu-ca,  Tetra-'iiatha,  and  Nephila. 
To  .-liter  into  details,  seventy-one  genera  of  Araneid:e  have  been  described 
from  the  Tertiaries,  sixty-six  from  Europe,  and  thirteen  (below)  from 
America,  eight  being  common  to  both.  Of  these  seventy-one  genera  thirty- 
:i  are  accounted  -\tinct,  thirty-live  from  Europe,  and  two  from  America, 
none  of  the>,-  beinn'  found  in  both  countries.  The  European  genera  are,  as 
mav  be  supposed,  largelv  composed  of  amber  species,  no  less  than  fifty- 
two,  including  tliirtv  two  extinct  genera,  being  confined  to  amber  deposits, 
besides  others  which  they  possess  in  common  with  the  stratified  beds. 

If  it  lie  asked  what  indications  the  fossil  spiders  of  Florissant  give  as  to 
the  climate  of  that  district  in  Tertiary  times,  there  is  but  one  answer  which 
can  be  ^j  veii:  that  the  present  distribution  of  their  allies  certainly  points  to 
a  coiisidi-rablv  war. uer  climate  than  now,  a  climate  which  may  perhaps  best 
be  compared  to  the  middle  /.one  of  our  Southern  States.  The  known  living 
>perie.s  of  the  genera  to  which  they  belong  are  in  general  credited  to  regions 
likefieorgia  in  this  country  and  the  two  shores  of  the  Mediterranean  in 
Europe;  but  our  own  species  an-  so  little  known  that  nothing  can  be  said 
very  definitely  upon  their  immediate  relationship  with  exotic  or  indigenous 
t'. .rms.  The  pr -ence  of  species  of  Theridiiim,  Linyphia,  Tetlineus,  and 
I'.peira,  includin--  two-fifths  of  the  species,  has  no  special  significance,  but 
Thomisus,  Segestria,  Clubiona,  Anypluvna,  and  Titanoeca,  and  especially 

"A  good  critiral  ivvi.-w  of  the  described  fossil  species  of  Araneides  will  be  found  iu  Thorell's  Euro- 
pean Spiders,  pp.  2:>3-233. 
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Parattus,  Tetragnatha,  and  Nephila  certainly  present  an  ensemble  the  indi- 
cations of  which  can  not  be  overlooked.  (November,  1881.) 

Since  the  above  was  written  a  notable  addition  to  our  knowledge  of 
the  Araclmides  of  Tertiary  Europe  has  been  made  by  Gourret  in  a  paper 
on  those  of  Aix,  in  which  among  others  eighteen  species  of  Araneides 
are  described,  including  Eresoidpe  (two  species),  Lycosoidse  (two  species), 
Theraphosoidse  (one  species),  Dysderides  (one  species),  Hersilioidse  (two 
species),  Urocteoidae  (two  species),  Enyoidaa  (one  species),  none  of  which 
families  had  before  been  found  in  European  rocks,  and  the  last  two  not 
even  in  amber.  (October,  1889.) 

In  the  measurements  of  legs  in  the  Araneides  the  length  of  the  femur 
is  the  distance  of  the  apex  of  the  femur  beyond  the  margin  of  the  cephalo- 
thorax,  no  account  being  taken  of  the  coxa,  unless  it  is  specially  mentioned ; 
so  too  the  first  joint  of  the  tarsus,  which  according  to  arachnologists  is  con- 
solidated with  the  tibia,  is  here  regarded  (in  the  measurements)  as  a  part  of 
the  tibia,  and  the  second  and  third  joints  of  the  tarsi  are  alone  measured  as 
tarsi,  except  when,  as  in  Tethneus  hentzii  and  Thomisus  defossus,  separate 
account  is  taken  of  them. 

Suborder  SALTIGRAD^  Latreille. 

As  in  the  north  temperate  zone  to-day,  so  in  Tertiary  times,  the  two 
families  of  Saltigrada?,  Attides  and  Eresoidae,  are  very  unequally  represented 
in  species,  only  two  fossil  species  of  the  latter  family  being  known  against 
seventeen  of  the  former.  The  two  Eresoidae  are  amber  species;  of  the  Attides, 
thirteen  are  known  from  amber,  one  from  Aix  in  Provence,  and  three  from 
Florissant,  Colorado,  described  below.  (November,  1881.) 

Since  this  was  written  Gourret  has  described  one  species  of  each  of 
these  two  families  from  Aix. 

Family  ATTIDES  Koch. 

The  fossil  species  of  this  family  of  jumping  spiders  hitherto  recorded 
are  all  confined  to  the  Prussian  amber  excepting  one,  a  species  referred  to 
a  new  genus,  Attoides,  described  by  Brongniart  from  Aix.  The  amber 
species  are  referred  to  four  genera,  Euophrys  (one),  Gorgopis  (five),  Pro- 
petes  (five),  and  Steneattus  (one),  besides  an  undescribed  species  referred 
by  Menge  to  Salticus.  The  species  of  Gorgopis  were  formerly  referred 
to  Phidippus,  a  genus  richly  represented  to-day  in  North  America,  and  it 
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is  therefore  interesting  to  notice  tliat  the  three  species  described  below  and 
referred  to  a  new  and  aberrant  genus  of  tlie  family,  1'arattns,  are  more 
nearly  related  to  (Jorgopis  than  apparently  to  anv  other  known,  and  that 
the  amber  nvnus  contains  nearlv  one-half  of  the  species  of  this  family  pre- 
served in  Kurope  from  (  Migoceiie  times.  The  species  of  this  family  are 
spwad  all  over  the  world,  both  in  tropical  and  temperate  regions,  but  seem 
to  be  comparatively  rare  in  Africa  south  of  the  desert.  (November,  ISsl.) 
Gourret  has  added  another  species  from  Ai\,  referred  to  an  extinct 
genus,  Atto; 

PAKATTl'S,  gen.  nov.  (>«>>?,  aTrco}. 

The  three  species  hen'  referred  to  the  Attoida-  seem  to  belong  to  a  dis- 
tinct genus  allied  to  (Jurgopis  of  the  Prussian  amber,  in  that  the  posterior 
eyes  are  placed  far  behind  the  others,  but  differing  markedly  from  that,  as 
from  all  members  ,,f  the  familv,  80  far  as  1  kno\v,  in  two  points:  (1)  The 
exterior  eyea  of  the  first  row  are  placed  a  little  in  advance  of  the  median 
pair  of  the  same  row,  ami  (2),  more  particularly,  they  are  as  large  as 
in-  M-arcelv  smaller  than  the-e  median  eyes.  The  anterior  row,  therefore, 
is  formed  of  four  verv  larj-e,  nearlv  equal  and  nearlv  equidistant  eves, 
arranged  in  a  gentle  curve  opening  forward;  the  eyes  of  the  second  row, 
so  far  as  known,  are  minute  and  situated  within  and  behind  and  in  close 
proximitv  to  the  median  eyea  of  the  anterior  ro\v,  while  those  of  the  third 
row,  so  far  as  known,  are  of  medium  size,  placed  at  a  greater  or  less  dis- 
tance apart  in  the  middle  of  the  cephalothorax,  as  in  the  American  genus 
PhidippUS  and  the  amber  Gorgopis.  The  American  genus  Phidippus  is 
confined  to  the  wanner  parts  of  the  continent  and  to  a  large  extent  to  the 
tropics,  so  that  the  presence  of  this  somewhat  allied  genus  indicates,  so  far 
as  such  analogy  indicates  anything,  a  warmer  climate  in  early  times  for 
Florissant. 

Tnlili-  ,j  lln-  specie*  of  Paratliis. 

(Vphalothorax  and  abdomen  well  rounded,  with  convex  siili-s 1.   P.  rcmtrrectn*. 

Ceuhalot  borax  <|iiadralr,  with  nearly  straight  siilrs. 

Small  s,icc-ii->:  <-.•;. h:il<.t  !ior;e<  l.'-stlian  t  wicc  as  lon^  a.s  lirnad  :   alidc MI  c|iiadrati.' .  .2.  P.miratus. 

Large  »!»•.  iea;  I  •  |>halothurax  more  than  twice  as  Ion;;  as  broad  ;  abdomen  round  ..  .3.  /'.  latitatm. 

1.  PARATTUS  KKSKK-KKCTUS. 
1M.  11,  Fig.  20  (  9  ?). 

Cephalothorax  broad  oval,  subquadrate,  the  sides  gently  convex,  the 
two  ends  broadly  rounded;  front  regularly  semicircular;  the  two  middle 
eyes  of  the  anterior  row  very  large,  circular,  situated  just  behind  the  front 
edge;  the  lateral  eyes  of  the  same  row  nearly  or  quite  as  largo,  circular, 
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forming  with  these  a  very  slightly  curved  row,  opening  forwards,  of  equi- 
distant eyes.  Eyes  of  second  row  from  one-eighth  to  one-tenth  the  size  of 
those  of  the  first  row,  situated  behind  and  within  the  middle  anterior  pair,  so 
that  lines  drawn  through  the  middle  of  the  large  and  small  ones  would  meet 
in  a  right  angle  behind  the  small  ones  and  leave  them  distant  from  each  other 
by  about  their  own  diameter;  the  outer  edge  of  either  of  the  small  ones  is 
behind  the  inner  edge  of  one  of  the  large  ones ;  the  eyes  of  the  third  row 
are  not  discernible  on  either  of  the  specimens,  and  on  one  the  lateral  eyes, 
on  the  other  the  eyes  of  the  second  row,  can  not  be  seen. 

Palpi  of  the  male  with  the  tip  very  large,  conchiform,  as  if  made  of 
three  whorls,  the  middle  twice  as  large  as  the  other  two  together  and  sub- 
globose,  the  terminal  small  and  globular.  Only  one  palpus  is  exposed,  but 
the  other  may  partially  be  seen  through  the  cephalothorax.  Abdomen 
short  ovate,  somewhat  larger  than  the  cephalothorax,  being  somewhat 
longer  and  slightly  broader,  subacuminate  at  tip,  with  a  pair  of  short  styles 
darkest  in  a  broad  mediodorsal  band.  Legs  moderately  long  and  slender, 
subequal,  not  greatly  tapering,  furnished  throughout  and  rather  abundantly 
with  generally  alternate,  divergent,  long,  and  tapering  spines,  fully  as  long 
as  the  width  of  the  joint  from  which  -they  rise. 

Length  of  body,  4.85mra;  cephalothorax,  2mm  ;  abdomen,  2.85ram;  width 
of  cephalothorax,  1.6mm;  abdomen,  1.7mm;  longer  axis  of  middle  section  of 
palpal  swelling,  0.8mm;  length  of  whole  swelling,  1.45mm;  length  of  first  pair 
of  legs,  5.5mm;  second  pair,  5.5ram;  third  pair,  4mm  (?) ;  fourth  pair,  4.75mni. 
Excepting  in  the  palp  the  measurements  are  those  of  the  female. 

One  of  the  specimens  is  a  male;  the  other,  the  palpi  of  which  are  not 
preserved,  is  judged  to  be  a  female  merely  from  its  variation  from  the  other 
in  its  larger  abdomen.  The  species  is  readily  distinguished  from  the  others 
by  the  rounded  outline  of  the  cephalothorax  both  on  the  sides  and  on  the 
strongly  convex  front. 

Florissant.     One  <?,  No.  1081;  one  ?,  Nos.  8282  and  8459. 

2.  PARATTUS  EVOCATUS. 

Cephalothorax  subquadrate,  somewhat  less  than  twice  as  long  as 
broad,  slightly  broadest  posteriorly,  with  straight,  scarcely  divergent  sides; 
anterior  and  posterior  margins  broadly  convex,  the  lateral  angles  well 
rounded  off;  eyes  of  anterior  row  large,  round,  equal,  equidistant,  the 
middle  ones  at  less  than  their  own  diameter  from  the  front  edge  and  from 
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f:\c\\  other,  the  win ili-  arranged  in  a  slightly  curving  row  opening  forward; 
eyes  of  -<  cond  row  indistinguishable;  those  of  third  row  rounded  oval, 
obliquely  placed,  situated  each  in  the  center  of  either  lateral  half  of  the 
cephalothorax.  Abdomen  slightly  longer  than  the  cephalothorax,  of  the 
>ame  width,  with  nearly  straight,  sides,  rounded  oil' anteriorly  and  tapering 
toj.i  silbangulate  apex  on  the  posterior  third  or  fourth.  The  cephalothorax 
is  blackish  in  the  middle  posteriorly,  and  all  the  abdomen  but  the  terminal 
tnpering  part  is  nearly  black.  I,e^-s  very  poorlv  and  imperfectly  preserved, 
but  evidently  tolerablv  stout  and  furnished  \v:*;li  abundant,  divergent,  taper- 
ing, slender  spines. 

Length  of  body,  C.G.V1"";  cephalothorax,  3""";  abdomen,  3.65"11";  breadth 
of  cephalothorax  anteriorly,  L.8mm;  posteriorly,  2""";  abdomen,  1. .">""";  length 
of  first  pair  of  legs,  7.5"1111. 

The  specimen  is  presumed  to  be  a  female  from  some  faint  traces  of  a 
slender  palpus.  The  squareness  oJ  the  form  distinguishes  this  from  the  pre- 
ceding species;  from  P.  latitatus  it  differs  hv  its  smaller  si/.e  and  propor- 
tionally shorter  cephalothorax  as  we'll  as  by  the  more  rounded  front  of  the 
latter. 

Florissant.     One  ?,  No.  12005. 

3.  PAKATTUS  LATITATUS. 

Cephalothorax  quadrate,  nearly  three  times  as  long  as  broad,  equal, 
with  straight  and  parallel  sides,  the  extreme  anterior  and  posterior  angles 
rounded  off;  front  nearly  straight  between  the  rounded  angles.  Eyes  of  ante- 
rior row  large,  equal,  circular,  subequidistant,  the  middle  pair  situated  their 
own  diameter  behind  the  front,  the  lateral  ones  at  the  front,  forming  thus  a 
curving  series  opening  forward;  eves  of  second  row  not  discernible  in  the 
single  specimen;  those  of  third  row  also  doubtful,  but  apparently  repre- 
sented by  a  pair  of  spots  considerably  smaller  than  the  anterior  eyes, 
slightly  nearer  together  than  the  middle  pair  and  situated  a  little  in  front 
of  the  middle.  Across  the  middle  of  the  cephalothorax,  or  rather  a  little 
behind  it,  is  a  straight,  raised,  black  line,  in  front  of  which  the  cephalotho- 
rax is  black  in  a  verv  lar^e  round  patch.  Abdomen  almost  globular, 
shorter  than  the  cephalothorax  but  much  broader,  covered  profusely  with 
dusky  and  blackish  hairs.  Le^s  moderatelv  slender  and  long,  armed 
sparsely  with  very  long  and  slender  tapering  spines  longer  than  the  breadth 
of  the  femora. 
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Length  of  body,  7.65mm;  cephalothorax,  4.2mra ;  abdomen,  3.5mm; 
breadth  of  cephalothorax,  1.7mm;  abdomen,  3.2mm. 

The  legs  are  imperfect  in  the  single  specimen  known,  and  as  no  palpi 
are  preserved  the  sex  is  uncertain.  The  species  differs  from  both  the  pre- 
ceding in  its  much  larger  size:  from  P.  resurrectus  also  in  its  very  quadrate 
cephalothorax,  and  from  P.  evocatus  in  its  globular  abdomen. 

Florissant.  No.  9823. 

Suborder  LATERIGRAD^E  Thorell. 

The  two  families  of  crevice-inhabiting  crab-spiders  which  have  been 
found  fossil  in  Tertiary  deposits,  Thomisides  and  Philodrominpe,  are  both 
(the  former  particularly)  common  at  the  present  day  in  Europe  and  North 
America.  The  fossil  species  belong  mostly  to  the  former,  only  four  species 
of  Philodrominaj  having  been  recorded,  all  from  amber,  while  twenty-one 
Thomisides  are  known,  not  including  those  described  below,  all  of  which 
also  fall  here.  In  this  statement  the  strange  amber  genus  Archsea  is  not 
included,  since,  though  placed  by  both  Menge  and  Thorell  in  this  group, 
it  differs  strikingly  from  the  other  members  and  should  form  a  family  group 
apart  from  them,  having  no  known  affinities  with  any  of  the  species  from 
the  stratified  deposits  of  Europe  or  America.  (November,  1881.) 

Two  additional  species  of  Thomisides  have  lately  been  described  from 
Aix  by  Grourret.  (October,  1889.) 

Family  THOMISIDES  Sundevall. 

All  but  four  of  the  fossil  Thomisides  described  up  to  the  present  time 
come  from  amber  and  represent  the  genera  Athera  (one  species),  Clythia 
(five  species),  Ocypete  (four  species),  Opisthophylax  (one  species),  Syphax 
(five  species),  and  Thornisus  (one  species).  Thomisus  is  also  represented, 
with  Xysticus,  by  two  species  each  in  the  stratified  deposits  of  Oeningen 
and  Rott,  the  latter  locality  furnishing  one  Xysticus,  the  former  the  remain- 
ing species.  The  species  described  below  appear  pretty  certainly  to  fall  in 
the  Thomisides  proper  and  probably  also  in  the  vicinity  of  Thomisus  or 
Xysticus.  The  family  is  widely  distributed  in  all  parts  of  the  world. 
(November,  1881.) 

The  two  species  recently  described  by  Gourret  from  Aix  are  regarded 
as  types  of  extinct  genera  which  he  terms  Amphithomisus  and  Pseudotho- 
misus.  (October,  1889.) 
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TIIOMISCS  Walckenaer. 

Three  species  of  Thomisides  occur  in  the  Tertiaries  of  Colorado,  and 
apparentiv  all  of  them  -  mutilated)  belong  to  the  true  Tliomisina-,  in 

which  the  hinder  two  pairs  of  legs  are  much  weaker  than  the  others.  As 
tire  cephalothorax  is  in  all  cases  poorly  preserved  or  lost,  it  is  impossible  to 
speak  at  all  definitely  of  their  generic  relations,  and  therefore  I  have  placed 
all  of  them  in  (lie  tvpical  genus  Thoinisus,  from  which  the  family  derives 
its  name,  and  which,  or  Xysticns,  its  near  ally,  they  closely  resemble  in 
general  appearance.  In  all  the  abdomen  is  nearly  round.  It  is  interesting 
to  find,  as  observed  above,  that  the  species  of  this  family  from  the  stratified 
deposits  of  the  Kuropean  Tertiaries  have  also  been  placed  in  Thomisus  and 
Xysticns,  though  none  of  them  appear  to  lie  very  closely  allied  to  our 

ie.s. 

This  genus  is  widelv  spread,  lint    nearly  all    the   species   belong  to  the 
warm  temperate  regions  of  Knrope  and  North  America.      (November,  1881.) 

of  Tlioinisut. 


Ti'iu  of  liinilcr  :  %a  lii-'iii'l'-r  :il  IIP  th.n  :ml  inndi  linailcr  tli:in  Ilir  l:irsi.  .  .1.  T.  r< 

Tililli'  of  lllH'li  T  |i:lir-.  "I   lr'4-t  ol  (  i|u:il  «  tilth  thrOllghotlt. 

-  :    iVuiiiri  <>!'  lir-l  ii:iir  Hi'  !•  IIMIL;  :\.£  mi  :is   tboaoof  Second  pair  ;    l:irsi    :ishio;ul 

...............................................................    ~.  '/'.  ili'jiini-liiH. 

Lar^o  spci-i.-s;   t'i'iiiur.i  nl    lir,i     :in.|   Wi  ......  I    pain   of  lees  Ol    al"iut  r^ual    Irn^lli;    hi^t    t  :i  rs;il  joint 

Hlriidrrcr  ilia  ii  tin-  tilii;r  ....................................................   •>•   T.  dtj'ossua. 

1.    TlloMlsi's    RE8UTU8. 
I'l.  n,  KI-.  i:;. 

Abdomen  plump,  short  ovate,  about  a  fourth  longer  a^'ain  than  broad, 
the  base  broad,  the  sides  well  rounded,  the  hinder  extremity  full,  with  the 
extreme  apex  squarely  truncate.  Onlv  a  fragment  of'  the  cephalothorax 
remains,  showing  th"  lir.iad  attachment  of  the  abdomen.  The  two  hinder 
pairs  of  le^-s  only  are  preserved,  showing  limbs  of  considerable  length,  bent 
forward,  the  femora  nearly  as  loii^-  as  the  abdomen,  longer  than  the  tibia.1 
and  flattened,  largest  in  the  middle;  the  tibi;e  are  straight,  completely  con- 
solidated with  the  first  tarsal  joint  as  in  spiders  generally,  also  flattened, 
slender  at  base  and  graduallv  though  slightly  increasing  in  si/.e  apically,  a 
peculiarity  which  is  not  shown  in  the  plate;  the  tarsi  are  much  slenderer, 
not  flattened,  and  longer  than  the  tibia?,  the  first  joint  alone  being  nearly  as 
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long  as  they;  the  whole  leg  is  devoid  of  armature  or  clothing  and  none  is 
perceptible  on  the  abdomen. 

Length  of  abdomen,  3""";  breadth,  2.5mm  ;  length  of  third  pair  of  legs, 
5.3mm;  its  femora,  1.85ram;  tibiae,  1.65mm;  tarsi,  1.8mm;  first  joint  of  same, 
1.2mm;  second  joint,  O.Cmm ;  fourth  pair  of  legs,  7.45mm;  its  femora,  2.75mm; 
width  of  same,  0.5mm  ;  its  tibiae,  1.5mm ;  width  of  same  at  base,  0.25mm  ;  at 
tip,  0.4mm;  its  tarsi,  3.2mm  ;  width  of  same,  O.lmm  ;  length  of  first  joint,  2mm  ; 
second  joint,  1.2""°. 

A  single  specimen  is  preserved,  in  which  all  anterior  to  the  two  hinder 
pairs  of  legs  is  lost.  The  species  is  readily  distinguished  from  either  of 
those  here  describe' d  by  the  unequal  width  of  the  tibia;,  as  well  as  for  the 
disparity  in  width  between  the  tibiae  and  tarsi.  As  the  front  legs  are  want- 
ing, this  may  not  so  properly  be  referable  as  the  others  to  the  Thomisides 
rather  than  the  Philoilromina-. . 

Florissant.     Nos.  5502  and  7521. 

2.   TlIOMISUS   DISJUNCTUS. 
PI.  11,  Fig.  9. 

Cephalothorax  obscure  in  both  specimens,  and  apparently  preceded  by 
a  slender  beak,  more  than  half  as  long  as  the  abdomen  and  divided  into  two 
lateral  halves  closely  united  ;  they  seem  to  be  a  pair  of  elongated  cheliceres, 
but  are  poorly  preserved  in  both  cases.  Abdomen  rounded,  short  oval, 
about  a  fourth  longer  than  broad,  with  both  ends  equally  rounded.  Legs 
long  and  slender,  the  two  front  pairs- longer  than  the  hinder  two,  the  first 
also  considerably  longer  than  the  second  ;  the  femora  are  long  and  slender 
(the  front  pair  about  as  long  as  the  abdomen),  flattened  and  tapering  at 
either  end;  the  tibue  and  first  tarsal  joint  are  completely  consolidated  into  a 
single  piece,  so  that  the  line  of  demarkation  can  not  be  seen,  and  are  very 
slender,  equal,  as  long  as  the  femora;  the  other  tarsal  joints  are  together 
less  than  half  as  long  as  the  previous  member  and  scarcely  slenderer  than 
it,  terminating  in  a  slightly  curved  delicately  pointed  claw  as  long  as  the 
width  of  the  tarsus. 

Length  of  abdomen,  1.75mm  ;  breadth,  1.45mm;  length  of  first  pair  of 
legs,  4.2mm;  its  femur,  1.8mm;  tibia,  1.7mm  ;  tarsus,  0.7mm;  second  pair, 
2.85mm;  femur,  1.2mm  ;  tibia,  1.15mm;  tarsus,  0.5mm;  tibia  of  third  pair,  l.05mm; 
tarsus,  0.4mm ;  fourth  pair,  2.2mm ;  femur,  lmm  ;  tibia,  0.8mm  ;  tarsus,0.4mm. 
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The  sex  of  both  specimens  is  uncertain.  'Flic  species  is  readily  dis- 
tinguished from  the  others  liv  its  small  si/.e.  slender  and  long  legs,  and  the 
complete  consolidation  of  the  tibia  and  lirst  tarsal  joint. 

Florissant.     N..S.  IMITT,  10377. 

3.    TlIOMISUS   DEFOSSUS. 
PI.  11,  V\g.  "3,8. 

Cephalothorax  Kent  at  a  strong  angle  with  the  abdomen  and  perhaps 
distorted  in  the  single  specimen  known,  hut  as  preserved  ii  is  of  an  oval 
>hape,  slenderer  than  the  abdomen,  but  not  much  smaller,  half  as  long 
airain  as  broad,  similarlv  ;ind  fully  rounded  at  either  end,  the  sides  not 
strong!  v  convex  ;  it  appear-  to  have  a  median  transverse  constriction  and 
incision.  Nothing  can  lie  made  out  of  the  eyes,  but  a  single  large,  black, 
subcircnlar,  palpal  swlliii'.:  represented  uf  the  same  tint  with  the  rest  and 
merged  with  the  cephalothorax  on  the  plate)  lies  bordering  the  middle 
of  the  front,  a  little  broader  tlian  Ion--.  Abdomen  very  broad  ovate,  not 
more  than  a  third  to  a  fourth  lo.i-vr  than  broad,  the  base  slightly  liroailest 
and  broadlv  rounded,  the  ape\  similarlv  rounded  and  tlie  sides  lieiweeii  the 
well-rounded  corners  nearly  straight ;  a  faint  separation  into  three  or  four 
segments  i-an  al  ien,  and  the  surface  is  sparsely  cosered  with  minute 

short  lilack  hairs  Front  pairs  of  legs  much  larger  than  the  hinder,  show- 
ing that  the  species  is  ,.  ie  of  the  true  Thomisina1.  the  femora  large,  swollen 
in  the  middle  and  depressed,  the  front  pairs  much  longer  than,  the'  hinder 
pairs  nearly  a>  Ion-  as,  the  ab.lonieii:  the  tibia-  proper  are  very  distinctly 
separated  from  the  lirst  joint  of  tarsi  i  in  the  other  species  it  is  reckoned  with 
them  in  the  measurements  .  excepting  mi  the  hindmost  legs  having  a  distinct 
oval  form  of  their  own,  about  half  as  long  again  as  liroad;  the  lirst  joint  of 
the  tar>i  is  only  a  little  shorter  than  the  femora  (on  these  same  legs)  and 
with  the  tibia  lon-vr  than  the  femora:  it  is  armed  sparingly  with  long  and 
slender  recumbent  spines;  the  second  and  third  joints  of  the  tarsi  are  sub- 
ei|iial,  to-vther  sliorter  than  the  iirst  joint,  and  besides  their  sparse  clothing 
..I' short  tine  black  hairs  the  tip  is  armed  with  a  single  short  blunt  claw. 

Length  of  cephalothorax,  3.;jml"  ;  breadth,  2.1 :  length  of  abdomen, 

4.2""";  breadth,  -'.7""  ;  length  of  lirst  pair  of  legs  (as  preserved),  7.7.")"""  ;  its 
femora,  3.5mi"  ;  tibia  (proper),  LI""";  (true)  first  joint  of  tarsi,  2.4"""  ;  second 
joint  (as  preserved),  1""" ;  femora  of  second  pair  of  legs,  3mm ;  third  pair  of 
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legs,  7.15mm  ;  its  femora,  2.6mm  ;  its  tibia  (proper),  0.8mm  ;  (true)  first  joint 
of  tarsi,  2ram ;  second  joint,  lmm ;  third  joint,  0.75mm ;  femora  of  fourth  pair 
of  legs,  3mm;  its  tibia  (proper),  lmm  ;  combined  tibia  and  first  joint  of  tarsi 
(as  preserved),  3  5mm. 

This  species  is  very  readily  separated  from  the  others  by  its  size,  and 
undoubtedly  belongs  to  a  genus  distinct  from  them;  the  specialization  of 
the  tibia  proper  is  sufficient  indication  of  this. 

Florissant.     One  <?,  No.  4742. 

Suborder  TUBITELARI^E  Thorell. 

This  group  of  spiders,  given  to  the  construction  of  silken  tubes  above 
ground,  is  considered  by  Thorell  as  the  most  lowly  organized  of  the  Ara- 
neides,  and  it  is  interesting  to  find  that  it  is  far  better  represented  in  the 
Tertiary  deposits  than  any  other,  comprising  more  than  one-third  of  the 
species  now  known  and  36  per  cent,  of  the  fossil  species  of  Europe.  It  is 
equally  remarkable  for  its  diversity  of  form,  all  the  families  which  are  rich 
in  genera  in  Europe  at  the  present  time  being  well  represented  in  the  Ter- 
tiaries  of  that  country,  and  particularly  in  amber,  both  in  genera  and  spe- 
cies; especially,  as  we  shall  see  below,  is  this  true  of  the  Drassides,  a  group 
which  is  only  surpassed  in  the  number  of  its  fossil  species  and  the  variety 
of  its  genera  by  the  Theridides.  It  is,  however,  neither  of  these  families, 
but  the  Epeirides,  which  predominates  in  the  American  Tertiaries,  though 
next  to  these  the  Tubitelaria?  stand  pre-eminent,  and  particularly  the  family 
of  Drassides,  already  mentioned.  The  same  three  families,  viz,  DyscTerides, 
Drassides,  and  Agelenides,  which  are  best  represented  in  the  European 
Tertiaries  and  are  most  abundant  in  species  at  the  present  day,  are  also 
present  in  the  American  strata,  the  first  by  a  single  species,  the  second  by 
five,  and  the  last  by  two,  in  all  one-fourth  of  the  American  Araneides. 
(November,  1881.) 

Family  DYSDERIDES  Koch. 

Three  genera  of  this  family,  Dysdera  (four  species),  Segestria  (eight 
species),  and  Therea  (two  species),  have  been  found  in  Prussian  amber, 
and  comprise  all  the  fossil  species  known  up  to  the  present  time.  To  this 
list  we  can  add  from  America  one  species,  belonging  to  the  genus  most 
richly  represented  in  amber.  So  far  as  known  the  living  species  of  this 
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family,  which  are  not  numerous,  are  almost  exclusively  confined  to  the 
European  fauna  (especially  the  Mediterranean  district)  and  to  South  Amer- 
ica. (November,  1881.) 

Gourret  has  recently  described  a  species  of  this  family  from  Aix,  the 
first  known  from  the  European  rocks;  it  is  referred  to  an  extinct  genus, 
1  'rod  ysdera.  (October,  1889.) 

SEGESTRIA  Latreille. 

A  single  species  is  referable  to  this-  genus,  and  with  little  doubt,  as  it 
bears  a  striking  resemblance  to  the  living  S.  senocnlata  (Linn.)  of  Europe. 
Eight  species  of  the  genus  have  been  found  in  the  European  Tertiaries,  all 
from  the  amber  of  the  Ualtir,  and  two  others  are  reported  as  known  to 
Menge  t'loin  the  Minie  source.  All  the  described  amber  species  are  smaller 
than  the  American  species,  and  have  longer  legs  and  more  elongated  cepha- 
lothorax,  being  evidently  more  nearly  related  to  one  another  than  to  the 
American  form.  The  living  species  of  the  genus  are  found  in  southern 
Europe,  northern  Africa,  and  Chili,  with  a  single  one  in  New  Zealand.  A 
warm  temperate  climate  is  therefore  indicated.  (November,  1881.) 

SEGESTRIA  SECESSA. 
PI.  11,  Fig.  L'S  (9). 

Fenitilr. — Cephalothorax  short,  rounded  ovate,  about  one-fourth  longer 
than  broad,  with  no  distinction  of  cephalic  and  thoracic,  areas,  the  front 
broadly  rounded,  obscure,  with  no  trace  of  eyes.  Mandibles  very  stout, 
tapering,  rounded  at  the  tip,  half  as  long  again  as  broad,  half  as  long  as 
the  cephalothorax,  and  together  as  broad  at  base  as  the  front  of  the 
cephalothorax.  Palpi  slender,  longer  than  the  cephalothorax.  Abdomen 
rather  long  ovate,  about  twice  as  long  as  the  cephalothorax,  and  a  little 
broader,  broadest  in  the  middle,  tapering  only  a  little  toward  the  base, 
considerably  toward  the  acuminate  tip.  Whole  body  of  an  almost  uni- 
formly dark  color.  Legs  subequal,  moderately  long,  and  pretty  slender, 
tapering  a  little  only,  the  tibia:  and  tarsi  furnished  above  with  lateral  rows 
of  very  long  tapering  spines  which  do  not  diverge,  but  lie  along  the  sides 
base  to  tip. 

Length  of  body,  9.5mm;  cephalothorax,  2.75mm;  abdomen,  5.25mm; 
breadth  of  cephalothorax,  2.25""";  abdomen,  2.65mra;  length  of  cheliceres, 
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1.5mnj  &xtt,M.  of  palpi  beyond  corselet,  3.5™'";  length  of  first  pair  of  legs, 
10mm;  its  femora,  3'ui";  tibiae,  l.o'um;  tarsi,  ">.5mm;  second  pair,  9.5mm;  femora 
and  tibiae,  3. 75mra;  tarsi,  5.75mi";  third  pair,  6. 6mui;  femora  and  tibiae,  2.6mm; 
tarsi,  4mi";  fourth  pair,  10.2mm;  femora,  2.4mm ;  tibiae,  2mm;  tarsi,  5.8mm. 

Florissant.  Two  ?,  Nos.  205,  and  1.806  and  1.818  of  the  Princeton  col- 
lections. 

Family  DRASSIDES  Sundevall. 

This  family  is  richly  represented  in  Tertiary  species  ;  indeed,  except- 
ing Theridides,  more  richly  than  any  other  family  of  Araneides,  being  repre- 
sented in  Europe  by  the  genera  Anatone  (three  species),  Clubiona  (eight 
species),  Macaria  (five  species),  Melanophora  (five  species),  Pythonissa 
(ten  species),  and  Sosybius  (two  species),  as  well  as  by  one  species  each  of 
Anyphaena,  Drassus,  Erithns,  Heteromma,  and  Idmonia.  Every  one  6f 
these  are  amber  species,  excepting  one  Clubiona  and  one  Macaria  from 
Oeningen.  Our  own  fauna  has  besides  this  yielded  four  species  of  Clubiona 
and  one  of  Anyphaena,  both  genera  represented  in  amber,  and  one  also  at 
Oeningen.  The  present  distribution  of  the  species  of  this  family  is  over 
the  whole  world,  but  the  borders  of  the  Mediterranean,  eastern  Europe, 
and  western  South  America  appear  to  be  far  the  most  richly  represented. 
Some  of  the  genera  are  confined  to  one  or  the  other  of  these  regions  and 
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nearly  all  to  warm  temperate  regions.     (November,  1881.) 

CLUBIONA  Latreille. 

A  number  of  species  appear  to  fall  here,  although  it  is  difficult  to  tell 
whether  they  should  not  rather  be  referred  to  the  lycosoid  genus  Dolo- 
mecles  or  its  vicinity,  so  uncertain  are  the  clews  we  have  to  their  real  posi- 
tion; until  more  satisfactory  specimens  can  be  obtained  they  may  be  placed 
here,  the  more  so  as  the  species  all  bear  some  resemblance  to  the  amber 
spiders  referred  to  the  same  genus,  C.  eversa  to  C.  tomentosa,  C.  arcana  to 
C.  sericea  and  C.  lanata,  C.  latebrosa  to  C.  attenuata,  and  C.  ostentata  to  C. 
microphthalma.  The  Oeningen  species  seems  to  be  very  different,  with  its 
rounded  abdomen.  Very  few  genera  of  spiders  are  so  richly  endowed  with 
fossil  species  as  this,  Theridium  indeed  being  the  only  one  which  surpasses 
it,  and  next  to  it  comes  Pythonissa,  a  genus  of  the  same  family  as  this. 
The  genus  is  widely  spread  in  modern  times.  A  few  species  are  common 
throughout  the  greater  part  of  Europe,  others  are  confined  to  the  Mediter- 
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ranean  region,  a  very  few  are  t'ouiul  in  the  East  Indies,  and  a  very  large 
innnlicr  aiv  reported  from  Chili;  the  genus  is  therefore  mostly  confined  to 
warm  temperate  regions.  (November,  1881.) 

Table  of  the  sjiccii  *  «/  I  'luliiona. 

(Vplialntliorax  uMun^  oval,  n.-arly  or  niniv  than  one-half  Ion  HIT  I  linn  liroad. 

I.  isr  palpal  .joint  of  in.il  •  l.u'L'"  :    ii>  1  riicii  about  equally  roumlrd  anteriorly  ami   posteriorly,  half 
as  lonn  a^ani  as  i  h*'  cephalothorax  .............................................  1.  C.  cversa. 

I.  a  si  palpal  jn  in  I  i  if  ma  !••  small  ;   alidoiniMi  tap'Tin.;  IM.NM  iorly  ami  hut  little  lull  HIT  than  thr  rrpha- 
lothnrax  .................................    ...................................  3.   ('.  latebrosa. 

(  Vphalothorax  roinnli^li  oval.  OD  ihinl  lou^rr  than  liruail. 

Mi  in1  than  live  mil!  i  _;  ;  al>ilunifn  nnirli  lai'^'i-r  aud  longer  tnaa  cephalothoraz    2.  C.  iirrana. 

Less  than    livr  niilii'i^-ln  -,  lon^  ;    alulo.in-n   scarcely    iar^rrainl   lint    litllr   loii^cr  than   ci-phalul  hu- 

rax  ..........................................................................  4.  C.  oaten  tutu. 

1.  CLUHIONA  EVERSA. 
PI.  11,  Fitf.Uli  (  -?). 


f.  —  Cepbalothorax  obovate,  eijnallv  rounded  at  the  two  ends,  more 
than  half  as  long  again  a-  liroad;  the  cephalic  and  thoracic  portions  not 
separable:  front  bluntlv  roinnli-d,  the  eyes  too  |io.»rl\-  preserved  to  allow 
any  Matemeiit  eoiu'erning  them.  Palpi  nearly  as  long  as  the  cephalothorax, 
the  last  joint  very  large,  ovate,  subaciiniinate  at  tip,  the  longer  diameter 
almo>t  cimaling  the  breadth  of  the  cephalothorax.  Abdomen  ovate,  half 
as  long  again  and  nearly  half  as  broad  again  as  the  corselet,  almost  equal  ly 
rounded  at  the  tv.'o  end-;,  but  largest  near  the  base  and  tapering  slightly 
more  behind  than  in  front.  Whole  body  of  a  in-arlv  uniform  brown,  but  in 
one  specimen  the  swollen  palpal  joint  blackish,  Legs  moderately  long,  not 
very  unequal,  tapering,  abundantly  furnished  with  dark  divergent  spines, 
about  as  long  as  the  width  of  the  tibia?. 

[.'•ngthof  body,  .">.•-"  "'.  cephalothorax,  2.1min;  abdomen,  3.1mm;  width  of 
cephalothorax,  l.ii.V""1;  abdomen,  2"""  ;  extension  of  palpi  beyond  corselet, 
1.7""";  longer  diameter  of  last  joint  of  same,  0.7mm  ;  length  of  lirst  pair  of 
legs,  6.75mm;  its  femora,  2.25mm  ;  tibia-,  '2mm  ;  tarsi,  2.f>"""  ;  second  pair. 
C.7.Y""1;  its  femora.  2.3mm  ;  tibia>,  2.2mm  ;  tarsi,  2.25""11  ;  third  pair,  5.1"""; 
its  femora,  1.6""";  tibiae,  t.5min  ;  tarsi,  2IUI"  ;  fourth  pair,  G.G  .....  ';  its  femora, 
2.1mm;  til)i:i',  2.2""";  tarsi,  2.3mm. 

This  species  is  not  very  far  removed  from  the  amber  species,  C.  tomen- 
tosa,  but  is  slightly  larger  than  it  and  has  a  less  tapering  cephalothorax. 

Florissant.    Two  ^,   Nos.  5944,  8551. 
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2.  CLUBIONA  ARCANA. 

PI.  11,  Fig.  4(3), 

Male. — Cephalothorax  roundish  oval,  about  one-third  longer  than  broad, 
the  cephalic  and  thoracic  portions  completely  blended,  the  front  in  the  single 
individual  obscure  with  no  trace  of  eyes.  Cheliceres  apparently  pretty 
large,  the  palpi  very  long,  longer  than  the  prothorax,  the  last  joint  large  and 
swollen,  ovate,  more  than  half  as  long  again  as  broad,  and  black.  Abdomen 
a  little  paler  than  the  brownish  cephalothorax,  long  ovate,  considerably 
longer  and  somewhat  broader  than  the  cephalothorax.  Legs  not  very  long, 
tapering  considerably,  amply  provided  with  more  or  less  divergent  slender 
spines  as  long  as  or  slightly  longer  than  the  femora. 

Female. — Cephalothorax  ovate,  about  one-third  longer  than  broad,  the 
cephalic  and  thoracic  portions  completely  blended.  Palpi  nearly  or  quite 
as  long  as  the  cephalothorax.  Abdomen  sometimes  lighter  than  the  cepha- 
lothorax, long  ovate,  considerably  longer.and  sometimes  a  little  broader  than 
it.  Legs  as  in  the  male,  the  spines  perhaps  a  little  shorter,  and  on  the  tarsi 
arranged  to  a  certain  extent  in  rows,  not  noticeable  on  the  male. 

Length  of  body,  $  5.25mm,  2  6.65mm;  of  cephalothorax,  $  1.75mm,  2 
2.15mm  ;  of  abdomen,  £  3.5mm,  2  4.5mm  ;  breadth  of  cephalothorax,  $  1.3mm,  2 
1.4mm;  of  abdomen,  $  1.4mm,  2  1.75mm  ;  extent  of  palpi  beyond  cephalotho- 
rax, <y  2mm,  2  2mm;  longer  diameter  of  last  palpal  joint,  $  1.1 5mm,  shorter 
diameter,  $  0.5mm  ;  length  of  first  pair  of  legs,  $  7.5mm,  2  6.75mm  ;  its  femora, 
$  2.05mm,  2  2.4""" ;  tibia?,  $  2.<Jmm,  2  2.35mm  ;  tarsi,  $  2.55mm,  2  2mm ;  second 
pair,  $  6.45mm,  2  6mm  ;  'its  femora,  $  1.8mm,  2  2.2mm  ;  tibiae,  $  2.5mm,  2  1.65mm ; 
tarsi,  $  2.35mm,  2  2.15mm  ;  third  pair,  $  5.35mm,  2  5.5'mn;  its  femora,  <?  1.35mm,  2 
1.8mm;  tibiae,  $  2mm,  ?  1.85mm  ;  tarsi,  $  2mm,  2  1.85mm;  fourth  pair,  $  7.75mm, 
2  8.3mm ;  its  femora,  $  2.15mm,  2  3mm  ;  tibiae,  $  2.6mm,  22.55mm;  tarsi,  $  3mm, 
2  2.75mm. 

This  species  agrees  very  well  in  size  with  C.  eversa  (only  males  of 
course  compared),  or  is  slightly  smaller,  and  the  legs  if  anything  a  little 
longer;  the  cephalothorax  is  rounder  and  the  palpal  swelling  much  more 
elongated.  It  is  somewhat  like  both  C.  sericea  and  C.  lanata  of  the  Prussian 
amber,  but  is  somewhat  smaller  and  has  longer  legs  than  they. 

Florissant.  One  <?,  No.  2831;  three  2  ,  Nos.  3253,  7087,  8082,  besides 
a  ?  from  the  Princeton  collection,  Nos.  1.807  and  1.819. 
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3.  (  'I.IT.IONA   I.AIT.I-.KOSV 

ri.  11,  Fi-r.  is  (  x  ). 

Ma/'  .  —  (  Vphalotliorax  oval,  largest  behind  tin-  middle,  tapering  consid- 
erably at  either  cud,  with  no  distinction  in  outline  between  the  cephalic  and 
theracic  portion-;  front  obscure  with  no  eyes  preserved.  Cheliceres  pretty 
lar-e.  Palpi  very  Ion--,  almost  as  long  as  the  cephalothorax,  terminal 
joint  moderately  siont,  <  ibpyritbnn.  .  \lidoineii  paler  than  the  cephalothorax, 
much  larger  than  it  liy  reason  of  its  greater  lireadth,  but  only  about  one- 
fourth  longer,  lar",e.-i  near  the  base,  tapering  apically  to  a  blunt  tip,  its 
basal  two-thinU  covered  sparsely  with  Ion-,  stout,  dark-tipped,  faintly 
clubbed  hairs.  Legs  long  and  slender,  subequal,  the  femora  and  tibia1  fur- 
nished not  ver\  abnndantK  with  moderately  long,  delicately  tapering,  very 
finely  pointed,  slightly  divergenl  spines. 

Length  of  body,  9.1""";    cephalothorax,  4""";    abdomen.  5.1mn>  ;    breadth 
of  cephalothorax,   l.C'  .....  :    abdomen,  -.*'•"":    extension  of  palpi  beyond  front 

of  cephalothora.x.  3mnl  :  length  of  lirst   pair  of  le-s,  S.7.".  ......  :  second  pair.  llml"; 

tlnrd  pair.  !»"  '  ;  !-,iinh  pair,  9.5 

This  species  ditl'ers  tVom  all  the  others  here  deMTibed  in  its  tapering 
alidomeii  and  its  proportionally  considerably  longer  legs;  the  palpal  swell- 
in-  is  aUo  >lcndt.irer  than  usual.  In  its  tapering  abdomen  as  well  as  iii  other 
features  it  conies  pretty  near  the  amber  species,  C.  attenuata,  being  also  of 
the  same  si/.e  ;  it  ditlri-  from'  it  in  its  longer  le^-s. 

Florissant.      One   f,  X...  C  l!lL'. 

4.  (  'l.llllONA    osll  X  I  ATA. 

I'l.  LI,  Ki-.  L'l  i  $). 

Mule.  —  Cephalothorax  broad  oval,  about  one-half  longer  than  broad, 
well  rounded,  with  no  distinction  between  cephalic  and  thoracic  portions: 
front  well  rounded,  but  too  poorlv  preserved  to  show  any  eyes.  Cheliceres 
large.  Palpi  very  long,  t'ulh  "as  long  as  the  cephalothorax.  The  apical-  joint. 
very  stout,  (dipyriform,  being  largest  at  some  distance  !>e\ond  the  middle, 
beyond  rapidly  tapering  to  an  obtuse  angle;  it  is  blackish  and  bears  within 
its  apical  two-thirds  a  stout  ribbon  bent  in  the  middle  at  less  than  a  right 
angle,  the  bend  broadly  curved,  and  the  apical  half  tapering  to  a  point,  which 
extends  just  beyond  the  margin  of  the  swelling.  Abdomen  only  a  little 
VOL  XIII  -  ."• 
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larger  than  the  cephalothorax,  ovate,  largest  in  the  middle,  tapering  almost 
equally  in  either  direction,  the  apex  slightly  angled,  the  surface  very  sparsely 
clothed  with  long,  extremely  delicate,  tapering  hairs.  Legs  moderately 
long,  delicately  tapering,  sparsely  furnished  with  scarcely  divergent  spines 
about  as  long  as  the  diameter  of  the  joint  on  which  they  are  seated. 

Female.— The  single  specimen  is  rather  poorly  preserved,  hardly  admit- 
ting of  description.  It  is  stouter  than  the  male.  The  cephalothorax  appears 
to  be  roundish  quadrate,  broadest  behind,  scarcely  longer  than  broad,  the 
hind  margin  very  broadly,  the  front  somewhat  narrowly,  convex.  The 
abdomen  is  somewhat  larger  than  the  cephalothorax,  but  only  a  little  longer, 
broadest  anteriorly,  pretty  well  rounded  behind.  Legs  much  as  in  the 
male,  but  with  slight  traces  of  spinos. 

Length  of  body,  $  5.4mm,  ?  4.7f>miu  ;  cephalothorax,  <?  2.65mra,  ?  2.25mm ; 
abdomen,  $  2.75mm,  $  2.5""";  breadth  of  cephalothorax,  <?  1.75mm,  $  2.15mm; 
abdomen,  J  1.6""",  ?  2mm ;  extent  of  palpi  beyond  cephalothorax,  <?  1.35mm; 
length  of  palpal  swelling,  <?  0.75""" ;  length  of  first  pair  of  legs,  f  7""", 
'6.2mm;  femora,  £  2"'m,  ?  1.5""";  tibia?,  ,?  2.25mm,  ?  2.6""";  tarsi,  j  2.75""",  , 
2.1mm;  second  pair  of  legs,  <?  6.65mm,  ?  6.1mm;  femora,  $  2mm,  ?  1.6mm;  tibi.-'r, 
$  2.25mm,  2  2.25mm;  tarsi,  .f  2.4mm,  $  2.25mm ;  third  pair  of  legs,  <?  5.1 5mm  ; 
femora,  ,f  1.25mm  ;  tibiae,  £  1.9mm  ;  tarsi,  3  2"1'"  ;  fourth  pair  of  legs,  <?  6.9mui, 
?  4.6mm;  femora,  <?  2mm,  ?  0.85mra  (!) ;  tibiae,  $  2inm,  $  1.75mm  (?) ;  tarsi,  ' 
2.9mm,  $  2mm. 

This  species  is  considerably  smaller  than  any  of  the  others,  and  is 
further  distinguished  from  them  by  the  near  equality  in  size  of  the  cephalo- 
thorax and  abdomen  It  resembles  a  little  C.  microphthalma  of  the  Baltic 
amber,  and  is  of  the  same  size  as  it,  but  the  cephalic  portion  of  the  cephalo- 
thorax is  not  distinguished  by  a  constriction  as  there,  and  our  species  has 
somewhat  stouter  legs. 

Florissant,     Two  <?,  Nos.  199,  5507  and  5910;  one  ?,  No.  9624. 

ANYPHJENA  Sundevall. 

To  this  genus  I  refer  a  single  species,  manifestly  belonging  in  this 
vicinity,  and  approaching  it,  so  far  as  may  be  judged  by  the  general  appear- 
ance of  the  specimen,  as  closely  as  any  other  form.  Traces  of  the  eyes  can 
be  seen  in  this  specimen,  and  if  correctly  interpreted  their  arrangement  is 
not  exactly  that  of  Anyphfena,  although  it  is  not  very  different  from  that 
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nt'  this   ami   allied   genera  of  1  >rassida>.      For  the   present,  at  least,  it  may 
rt'inaiii  hen-. 

A  single  ~pecies  ul'  Anypha-na  lias  before  been  recorded  in  a  fossil  state, 
A.fuscata,  found  in  amber,  hut  it  differs  very  much  from  our  species,  and  the 
arrangement  of  the  eyes  iii  particular  is  altogether-different.  All  the  .species 
of  tjie  genus  now  living  have  heeii  found  in  southern  Kurope  and  Algeria 
excepting  i me,  which  is  reporfei  1  fn mi  the  1'aeitic  Islands;  and  our  species 
thus  indicates  a  warmer  climate  than  the  locality  at  present  enjoys. 

ANVHI.IAA    IM  r.i;i  i  \. 
I'l.  II.  Fi,u.  5. 

(  Vphalothorax  sulicircnlar,  the  ce)thalic  and  thoracic  portions  wholly 
blended,  the  anterior  and  posterior  margins  a  little  flattened,  so  as  to  lie  nearlv 
straight.  fully  as  broad  as  long,  furnished  with  short,  tapering  hairs.  K\e- 
apparently  formed  of  two  approximated  pairs  of  small  ocelli  close  together 
in  a  slightly  curved  line  opening  forward  next  the  middle  of  the  front 'mar- 
gin; rwo  slightlv  larger  directly  liehind  each  of  these  pairs,  and  slightly 
more  distant  from  earh  other  than  either  is  from  the  pair  in  front,  and  two 
much  larger  lateral  ocelli  situated  next  the  front  hase  of"  the  front  pair  of 

close  to  the  margin,  and  forming  with  the  posterior  middle  e\  es  a  very 
slightly  curved  series  of  nearlv  equidistant  ocelli  opening  forward.  The 
pair  of  approximated  eves  and  the  one  in  their  rear  are  faint  and  more  or 
less  conjectural.  It'  this  position  of  the  eyes  is  correct  the  spider  should- 
not  lie  placed  in  Anvplia-na  but  would  certainly  appear  to  fall  near  it  and 
(  'luhiona.  Cheliceivs  \,r\-  stout,  projecting  in  front  of  the  cephalothorax 
liv  half  the  length  of  the  latter,  and  together  considerably  more  than  half  as 
broad  as  it.  well  rounded  apically  Palpi  of  female  rather  longer  than  the 
cephalothorax,  moderately  stout.  Abdomen  apparently  pedunculate,  the 
peduncle  long  and  slender,  the  abdomen  plump  oval,  well  and  very  regu- 
larly rounded  in  front,  and  but  for  the  rapid  tapering  of  the  extreme  apex 
rather  more  broadly  rounded  behind.  Legs  short,  subequal,  moderately 
>tout,  especially  the  femora,  tapering  throughout,  well  armed  with  pretty 
lar^e  tapering  spines  of  equal  length  on  the  whole  leg,  and  about  as  long 
as  the  width  of  the  tibia-,  somewhat  divergent  and  irregularly  disposed  on 
the  femora,  lievmid  arranged  apparently  in  two  or  three  rows  and  scarcelx 
at  all  divergent. 
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Length  of  body  (as  preserved),  11.5mm;  of  cephalothorax,  2.75mm;  of 
abdomen  (without  pedicel),  6mm;  of  pedicel,  lmm;  breadth  of  cephalothorax, 
3.1""";  of  abdomen,  4.1mm;  length  of  cheliceres,  I.!!""";  of  palpi  beyond 
corselet,  3.3miu;  of  first  pair  of  legs,  8""";  its  femora,  2.5mm;  tibiae,  2.6'"m ; 
tarsi,  2.tT'";  of  second  pair  of  legs,  9.2mm;  its  femora,  2.6'""';  tibia?,  3.25mni  ; 
tarsi,  3.35""";  of  third  pair  of  legs,  7.5mm;  its  femora,  2.3'""1;  tibiae,  2.5miu ; 
tarsi,  2.7""";  of  fourth  pair  of  legs,  10.75mm;  its  femora,  2.(Jmm;  tibia?,  3.2mm; 
tarsi,  4.15""". 

Florissant      One  ~t  (and  reverse),  Nos.  82(>9  and  8281. 

Family  AGALENIDES  Koch. 

This  family  of  Tubitelarise  is  also  fairly  represented  in  Tertiary  times, 
three  species  each  having  been  found  in  amber,  of  the  genera  Amaurobius 
and  Tegenaria,  and  one  each  of  Agalena  and  Argyroneta,  besides  which 
Oeningen  furnishes  an  Argyroneta  and  Rott  an  Argyroneta  and  a  Histo- 
pona.  To  this  list  we  can  add  from  this  country  two  species  of  Titanoeca, 
more  nearly  allied  apparently  to  the  amber  species  of  Amaurobius  than  to 
any  other  fossils.  Far  the  largest  part  of  the  species  of  this  family  are 
known  from  Europe,  but  a  few  from  America.  (November,  1881.) 

Gourret  has  recently  described  a  Tegenaria  from  Aix. 

TITANCECA  Thorell. 

Two  species  are  placed  in  this  genus  from  their  close  general  resem- 
blance to  the  type  of  the  same,  Hahn's  Theridium  quadriguttatum  of 
Europe.  The  genus  has  never  before  been  found  fossil,  but  is  not  far 
removed  from  Amaurobius,  of  which  three  species  are  known  in  the  Euro- 
pean Tertiaries.  The  living  species  of  the  genus  are  confined,  so  far  as  I 
discover,  to  the  Mediterranean  district  and  central  Europe,  as  are  most  of 
the  species  of  Amaurobius,  but  a  few  of  the  latter  are  reported  from  the 
warmer  parts  of  America.  As  in  so  many  other  cases,  therefore,  the  pres- 
ence of  these  species  indicates  a  warm  temperate  climate.  (November, 
1881.) 

Table  of  the  specie*  of  Titan<jcca. 

Cephalothorax  small  and  oval,  about  half  as  long  as  the  abdomen 1.  T.  iiigenua. 

Cephalothorax  large  and  elongate,  about  three-fourths  the  length  of  the  abdomen 2.  T,  htsterna. 
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1.    Tll'AXU'.i    \     IXOKNTA. 
PI.  11,  Fi<;x.  I'll.  :;i>  (  9). 

Cephalothorax  oval,  about  halt'  as  long  again  as  broad,  largest  a  little 
behind  the  middle,  the  tn>nt  not  produced  but  regularly  rounded,  the  lateral 
curJM>  being  slightly  convex  throughout  its  course,  and  thus  showing  no 
line  of  separation  l>et\ve.-n  the  cephalic  and  thoracic  portions.  Arrange- 
ment of  eyes  not  determinable.  ('hcliceres  stout.  Palpi  moderately  stout, 
equal,  about  as  long  as  the  cephalothorax,  the  terminal  joint  roimdlv  pointed 
at  tip.  Abdomen  plump,  subrotund,  at  least  four  or  the  times  larger  than 
the  cephalothorax,  hem-'  naore  tliau  twice  as  broad  and  fullv  t  \\ice  as  long 
a-  it,  slightly  more  tapering  at  the  base  than  at  the  apex,  onlv  half  as  long 
auain  as  broad,  and  of  a  uniform  tint,  or  possibly  a  little  du>Uier  along  the 
ruedio-dorsal  portion.  l,e-->  moderately  slender,  short,  suheipial,  abun- 
dantly furnished  with  hail's,  which  seem  (conspicuously  in  one  specimen, 
No.  l.'l.Vjn.  less  distinctly  in  otln-r-  \«  lie  more  abundant  lateralh  than 
upon  the  upper  surface,  and  armed  with  manv  ver\  long  and  slender  only 
slightly  diverging  spines  on  all  the  legs,  and  especially  on  the  femora  and 
tibia-  of  the  two  hinder  pairs.  All  the  specimens  appear  to  be  females. 

Length    of   body,     !i.i;' ••'•';    of   ce[,haloth.ira\,    3.1""":    abdomen,    li.a™111; 

dth  of  cephalothorax,  2. 4mm;  abdomen,  5.9°™;  length  of  first  pair  of 
legs,  v  ;  second  pair.  T.C1 :  third  pair.  7""":  fourth  pair,  X.7.r/"m. 

The  shape  of  the  cephalothorax  and  abdomen  sufficiently  separate  this 
>pecies  from  the  follouing.  with  which  otherwise  it  agrees  closely  in  general 
appearance. 

Florissant.      Four  ..  Nos.  :'7!>-;,   Hi'ii:!,  i;if)20,  14031. 

I*.    TlTANCF.CA     IIK.STKKXA. 

(  Yphalothorax  obp\ -riform,  the  cephalic  portion  a  little  produced  and 
tapering  anteriorly  less  than  the  fully  rounded  thoracic  part,  and  somewhat 
truncate  anteriorly,  the  front  scarcely  convex,  the  posterior  border,  well 
rounded;  the  wide-t  portion  of  the  cephalothorax  is  in  the  middle  of  the 
thoracic  part  or  of  the  hinder  two-thirds  of  the  whole,  and  it  is  nearly  half 
as  long  again  as  broad.  Arrangement  of  eyes  not  determinable.  Cheli- 
ceres  stout.  Palpi  moderately  stout,  equal,  a  little  shorter  than  the  cepha- 
lothorax, the  apical  joint  roundly  pointed  at  tip.  Abdomen  ovate,  about 
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lialf  as  broad  again  as  the  cephalothorax,  nearly  twice  as  long  as  broad, 
but  only  half  as  long  again  as  the  cephalothorax,  tapering  apically  as  much 
as  if  not  more  than  basally.  Legs  moderately  slender,  short,  subequal, 
abundantly  furnished  with  hairs  and  with  spines,  even  to  the  tips  of  the 
tarsi,  especially  on  the  two  hinder  pairs  of  legs,  much  as  in  T.  ingenua  and 
with  the  same  thinness  of  covering  above  as  there,  one  specimen  especially 
(12977)  showing  it  in  the  same  marked  degree  as  one  of  the  preceding 
species.  As  there  also,  all  the  specimens  appear  to  be  females. 

Length  of  body,  7.1  """j  cephalothorax,  2.3mm ;  cheliceres,  1.5mm;  abdo- 
men, 5D1IU;  breadth  of  cephalothorax  anteriorly,  1.4mm;  greatest  breadth, 
2.1""";  breadth  of  abdomen,  2.75ram;  length  of  first  pair  of  legs,  7mni ;  sec- 
ond pair,  7.3"1"' ;  third  pair,  5.5mm  ;  fourth  pair,  8""". 

The  slenderer  form  of  the  whole  body  and  the  less  disparity  in  size 
between  the  cephalothorax  and  abdomen  mark  this  species  as  distinct  from 
the  preceding. 

Florissant,  Four  ?,  Nos.  5656,  12006,  12977,  and  Princeton  collec- 
tion, No  1.809. 

Suborder  RETITELARI.E  Thorell. 

Next  to  the  last  equivalent  group,  these  spiders,  which  make  a  loose 
\veb  or  snare  apparently  constructed  without  any  regular  plan,  are  the 
most  numerous  in  Tertiary  deposits,  forming  in  Europe,  as  we  have  seen, 
29  per  cent  of  the  total  fauna.  This,  as  before,  is  dependent  in  large 
measure  upon  their  representation  in  amber,  which  contains  forty-eight  of 
the  fifty-five  described  species.  The  number  known  from  the  European 
strata  is,  however,  greater  than  in  any  other  of  the  larger  groups,  while 
the  American  species  of  the  same  here  brought  to  light  are  for  once  con- 
siderably less  numerous  than  the  European.  All  the  species  belong  to 
the  Theridides,  which  is  also  far  the  richest  in  forms  at  the  present  day. 
(November,  1881.) 

Family  THERIDIDES  Koch. 

There  is  no  single  family  of  spiders  so  abundantly  represented  in  Ter- 
tiary deposits  as  the  Theridides.  No  less  than  fifty-four  species,  or  more 
than  one-fourth  the  whole  number  of  fossil  Araneides  of  Europe,  belong  to 
this  group  and  represent  fourteen  genera.  Theridium  is  richest,  with  six- 
teen species;  then  follow  Thyelia  with  eleven;  Zilla,  Micryphantes,  and 
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Ero  with  live  each;  Linyphia  with  three,  Corynites  and  Erigone  \\ith  two, 
;ind  Anaiidnis,1  Clv;i.  l>iclacata.  Euryopns,  Elegia,  and  Sehellenbcrgia  with 
one  each.  Elegia,  ( 'orynitis,  Anandnis,  Thyelia,  Clya.  I  >ielacata,  and  Schel- 
lenhergia  an-  all  peculiar  to  the  Ternaries,  Schellenbergia  to  Oeningen,  the 
others  to  amber.  Nearly  all  the  species  arc  from  amber,  hut  beside  tlie 
Sfihellenbergia  from  Oeningen  there  i-  a  species  of  Erigone  and  two  of 
Einvphia  from  II«»tt,  and  t\vo  species  of  Thendium  from  Oenin^en  as  well 
as  another  fn>m  Ai\. 

America,  however,  does  not  hear    her  proportionate  share  in  this  repre- 
sentation, liein^  poorer  even  than  the  .stratilieil  deposits  of  Europe,  whereas 
in  every  other  -roiip  it  is  either  heller  represented  or  falls  short    by  only  a 
!e   spei  There  is  a   single   >pecies  of   Linvphia,  two  of  Theridiuin, 

and  somi  OCOOna  referred  for  con\  eiiiein'e  to  the  comprehensive  genus 

Aranea.  'That  two  ol'  the  three  species  known  in  the  perfect  state  should 
belong  to  the  genus  most  highly  favored  in  the  European  Tertiaries  is  a 
point  worth  noting. 

The  family  is  he-t  rej'res.-nted  in  Europe  i  especinlly  in  the  Mediterra- 
nean district)  and  warm  temperate'  America,  but  a  few  have  been  found  in 
the  Ea.-t  Indies.  <  November,  1SS1.) 

in-et,  in  his  recent  investigation  of  the  spiders  of  Aix,  found  but  a 
sinirle  -p  :'  this  tamiK   amon^  the  eighteen   Araneides  described  by 

him.      He  referred  ir  to  Ariamnes. 

ARANEA    l.inn^. 

I'mlerthis  broad  generic  name  are  placed  notices  of  some  egg-COCOons 
\\hich  are  like  those  made  by  species  of  this  Lrroiip  and  which  have  been 
found  at  no  less  than  three  distinct  localities.  I  am  not  aware  that  any 
such  remains  have  before  I.et-ii  noticed. 

AKAXEA  COLUMBIA. 
I'l.  11,  Fi-s.  i,  2. 

Aranni  roliimliin  Si'inlilcr,  K'I'II.  I'ruKr.  Ki-.il.  Surv.  C;ni.,   |sTi;-'77,   ti'.:!-164  (1878). 

Among  the  stones  obtained  bv  31  r.  Dawson  in  Hritish  Columbia  are 
several  containing  the  flattened  remains  of  the  egg-cocoons  of  Araneides. 
There  are  no  less  than  eight  of  them,  of  different  shapes  and  sizes,  occurring 

1  Aiiumlrus  is  credited  with  one  spi-i-ii-s,  Inn  it  is  not  described  (Menge,  Lebenszeichen,  etc.,  p.  7). 
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by  pairs,  none  of  them  reverses  of  others.  They  occur  OH  stones  num- 
bered 38  to  41.  As  the  form  of  the  egg-cocoons  in  Araneides  is  so  various, 
and  the  number  of  specimens  found  indicates  a  probability  of  obtaining  at 
some  time  the  probable  constructor  of  the  webs,  I  have  only  applied  an 
ancient,  broad  generic  name  to  these  products  of  the  insect,  for  the  sake  of 
indicating  the  nature  of  all  the  fossil  remains  from  Quesnel.  It  is  probable 
that  the  spider  will  be  found  most  nearly  allied  to  Theridium,  species  of 
which  construct  pedunculate  egg-cocoons  not  very  different  from  these. 
The  cocoons  vary  slightly  in  size,  and  more  in  shape,  owing  no  doubt  to 
their  varying  position  when  crushed;  probably  they  were  globular,  or  pos- 
sibly slightly  oval  in  shape;  averaging  about  five  millimeters  in  the  longer 
and  four  millimeters  in  the  shorter  diameter;  of  a  firm  structure;  testaceous 
in  color,  and  hung  by  a  slender  thread,  less,  or  much  less  than  quarter  the 
length  of  the  egg-cocoon  (averaging,  perhaps,  one  millimeter  in  length),  to 
a  thickened  mass  of  web,  attached  to  some  object  or  to  the  insect's  web. 

That  they  have  been  preserved  by  pairs  upon  the  stones  has  no  signifi- 
cance, and,  indeed,  may  be  due  simply  to  the  way  the  stones  were  broken; 
for  they  lie  at,  varying  distances  apart,  with  no  sign  of  connection,  and 
placed  with  no  definite  relations  to  each  other.  Two  of  them  show  no  sign 
of  the  pedicel,  but  this  is  certainly  due  to  poor  preservation;  and  a  single 
one,  the  least  circular  (40a)  not  only  has  no  pedicel,  but  appears  to  be 
formed  of  a  lighter,  flimsier  tissue,  and  may  belong  to  a  different  species. 
The  following  are  the  longer  and  shorter  diameter,  and  length  of  pedicel,  of 
each  specimen : 


Nnmbcr  of  specimen. 

" 

Luug 
diameter. 

Short        Length  of 
diameter,      pedicel. 

No   38ft 

Mm. 

r>  0 

J/IM.                 Mm. 
35                  1  5 

No.  38c 

fi.O 

4.0                   II.  8 

No  39a 

4  (I 

3.  G                 1.2 

No   395 

4  0 

3  5 

No   40<i 

n  5 

2  5 

N<>    40ft           ...     . 

.  i 

3.7                  1.0 

No  4  la 

'">  0 

'!  ')                  (*} 

No.  416 

4  r> 

4   -J                  (*) 

*  Base  only  of  pedicel  preserved. 

The  egg-cocoon  of   a  spider  (No.  4201),  of  exactly  the  same  size, 
shape,  and  general  appearance  as  those  described  above,  excepting  that  from 
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a  break  in  the  stone  there  is  IK.  trace  ut'  a  pedicel.  \va-  found  by  me  in  the 
shales  at  Green  Ui\er.  \Vvmiiing. 

A  -inije   specimen    (No.   8  '  of   an    egg-COCOOn    was   also    t'liiiml   at 

Florissant,  Colorado,  having  tin-  same  -vneral  appearance,  lint  with  no  trace 
pedicel  and  >Ii--hrl\  larger  than  auv  of  tin-  others,  bein^  i;"""  long  and 
;>road.  It  i-  of  course  impo^>ible  I..  sa\  that  it  is  the  same  species. 

Still  anotln-1     N"    1.173)  was  brought  by  the  Princeton  expedition  from 

r'iori.vsant,  ditVi-rin;;-  in  tin-  opposite  ilir.-etion,  being  considerably  smaller 
and  so  preserved  as  to  appear  broader  than  \n\\-j_-.  It  is  provided  with  a 
pedicel  ;  ing,  l.ut  is  it^-lf  only  •_'"""  Ion--  and  -J.fi'"'"  hn.ad. 

lii\-«'r.   l-'lorissant. 

ir.M   Walckenaer. 


N"  I---s  than  >i\teeli  I'c.s^il  species  of  this  ^rnits  ha\-i-  lieell 
thirte.-ii  from  amln-r.  one  from  th--  he-Is  of  Aix,  at  ahoiit  tin-  same  hori/on, 
and  two  from  (  (eiiin'jvii.  'riios.-  from  Oeningen  ami  Aix  are  \---rv  different 
from  tin-  two  In-iv  di-scrihed,  and  those  figured  from  aniher  are  scarcely 
nearer,  tlnni^h  T.  opertaiifiim  Ic.-ars  some  resi-mhlance  to  T.  granulatum, 
and  T.  seclnsiim  to  T.  hirtinn.  Tin-  \.i-l  majorilx  .-t'  the  numerous  known 
living  species  ,.f  this  i;,-nii>  are  from  Mnrope,  hut  not.  a  few  occur  in  our 
coiintrv  .  -  .dlv  in  the  Southern  States,  and  one  or  two  are  reported  from 

Other  parts  of  the  world.  It  i>  therefore  almost  e\clnsi\  i-l\  a  north  temperate 
-eiuis.  lint  is  hv  no  means  ecuiline-l  to  tin-  warmer  jiarts,  and  its  occurrence 
at  Florissanl  h.  j  iticam-e  as  to  the  climate  of  the  times. 

i  November,  1881.) 

i  i  in. 


iih.ilnlliorix  niiirli  IOM^.T  lli:-  1'  ....................  1.    T.  operlam  inn. 

Small  •  iili:ili)llmr;i\  n-  ...............................  'J.    T.  «ei-ln"iini. 


\.    'rill.lMDUM    OPEB1  \M.rM. 

I'l.  II.  Tiu.  3(9). 
<ilt\  —  (  'ephalothorax  elongated,  comparatively  slender,  nearly  v(|iial. 


alioiit  twice  as  lono-  MS  liroad.  I  <egS  -lender,  im]»er!'----ily  preserved,  not  VIT\ 
long,  sparsely  furnished  with  rather  >h<>rt  delicate  spim-s,  not  longer  than 
the  width  of  the  le^-s.  Ahdonn-n  very  lar^e,  ne;irlv  ^lolmlar,  nearly  tliree 
times  a>  In-oad  as  the  cephalothorax,  of  a  greenish  tinge,  though  the  whole 
body  i>  brown. 
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Length  of  body,  llram;  of  cephalothorax,  ;Ynn' ;  breadth  of  same,  2.2mlu; 
of  abdomen,  6.4mm ;  length  of  first  pair  of  femora,  6ram  ;  second  pair,  f)mm  ; 
second  tibiae,  4mm ;  third  femora,  2mm ;  third  tibue,  2.4mm ;  fourth  femora, 
3.25mm. 

Besides  its  very  much  greater  size,  this  species  differs  greatly  from  the 
other  in  the  form  of  the  cephalothorax. 

Florissant.     One  9,  No.  13521,  preserved  on  a  dorsal  view. 

2.  THERIDIUM  SECLUSUM. 
PI.  11,  Fig.  20  (  $  ). 

Male. — Cephalothorax  stout,  square  oval,  a  little  longer  only  than 
broad,  the  front  broadly  and  regularly  rounded.  Cheliceres  rather  stout,  as 
long  as  half  the  width  of  the  corselet,  tapering  a  little,  rounded  at  the  apex, 
the  outer  edge  straight,  the  inner  rounded.  Last  joint  of  palpi  nearly  as 
large  as  the  cheliceres,  oval,  on  a  stalk  as  long  as  the  cephalothorax.  These 
tun  parts  are  incorrectly  represented  on  the  plate,  where  the  palpi  and  cheli- 
ceres appear  as  one  great  piece.  Abdomen  rather  small,  oval,  narrower 
than  the  cephalothorax,  but  of  about  the  same  length.  Legs  long  and 
slender,  the  first  pair  particularly  long,  and  the  second  pair  considerably 
longer  than  the  fourth,  which  is  unusually  slender  ;  all  the  legs  are  furnish,  d 
with  numerous  spines,  apparently  arranged  in  three  rows  and  clustered  much 
more  numerously  at  the  distal  end  of  the  femora  and  tibia;  than  elsewhere ; 
tlir  spines  are  moderately  slender  and  about  as  long  as  the  width  of  the 
joints,  separated  from  one  another  by  about  their  own  length,  sometimes  a 
little  less. 

Length  of  body,  4.5min  ;  of  abdomen,  2.25mm  ;  width  of  cephalothorax, 
1.65mm;  of  abdomen,  1.2mra;  length  of  cheliceres,  0.75nim ;  of  first  pair  of 
legs,  15mm;  its  femora,  4.5mm;  tibia?,  4.5mm;  tarsi,  6mm  ;  second  pair  of  legs, 
12mm  ;  femora,  3.75lum  ;  tibiae,  3.75mm  ;  tarsi,  4.5mm  ;  third  pair  of  legs,  5.25mm ; 
femora,  1.4mm;  tibiae,  LI"™;  tarsi,  2.7  omm  ;  fourth  pair  of  legs,  9mm  ;  femora, 
3.5mm  (!)  ;  tibise,  1.5°™  (?)  ;  tarsi,  4mm. 

The  species  is  very  much  smaller  than  T.  opertaneum,  besides  having 
a  very  different  corselet, 

Florissant.  Nos.  2286,  7816,  9026.  All  the  specimens  appear  to  be 
males. 
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UNYl'lllA    l.a.reille. 
T\Vit    species  of   till--    Avails    have     been    described    from     Unit,   and  one 

(formerly  considered  twoi  species  from  amber.     The  single  species  \vi>  can 

here  add  t.t  tin-  number  is  tolerably  nearly  allied  to  tin-  amber  species,  as 
wjJI  as  to  I,.  rotteiisi>  of  the  Rhenish  brown  coal,  though  it  is  much  larger 
tlian  tlir  latter.  'The  living  species  are  found  abundantly  in  all  parts  of 
Knrope,  excepting  possibly  tho  must  southern,  and  several  species  are 
recorded  from  (Jeorn'ia  aihlt'miii  Chili.  [ts  presence  al  Flm-issant  would 
rather  indieaie  a  mean  temperate  climate.  The  species  are  lively  and  savage 
in  character,  cimstntrtin^  a  rather  complicated  sheet  ot'  \vel»,  under  the 
middle  ot'  which  the\  lie  in  wait  in  an  inverted  position  (or  iheir  >•• 
(  November,  1881. 

i. 


I'l.  II.  Rgs.  25,  L'7  (  3  ). 
A  .Minde  male  and  its  reverse  represent  this  species;  the  reverse  was 

.  and  tin-  po>icrior  portion  figured  liel'oi'e  its  antei'ioi-  halt'  was  I'oiiir.l; 

hence  the  specimen  is  numbered  thn^e  times;    it  is  tolerably  well  preserved. 
especially    the    le-'s       'I'he    lietter   prefers  ed    half  sho\\s   a    iiearl\-    uniform 
diiskv   ti-'iire   upon    the    stone,    Imt    on    the    reverse    the   aiidoineii    is   much 
darker,  almost  Mack,  and  the  palpi  also   are  darker  than  the  cephalotho 
The  latter  is  regularly  oval,  the  anterior  e\tivmit\    the  more  pointed  :    upon 
this  some  ocelli  mav  lie   seen,  of  which  tliL're   are   appan-ntlv  two   app' 
mate  hut    independent  ones  next  the  middle,  ami  on  one  side  a  pair  of  con- 
fluenteyesof  the   same    -'<'.<•.  all    next    the  anterior  ed^-e.      The   last    palpal 
joint  is  lare-e,  sulti-ircular,  or  -onn-xvliat    pyritoi-m,  furnished    interiorly  with 
a  stout,  strongly  lieiit  I'ih'hon,  and  is  perched  on  a  stalk  Ion--  enough  to  carry 
it  liy  its  own  width  Keyond  the  margin  of  the  coi'selet.      Ahdoinen  regularly 
olio-.  ,ite,  a  trifle   hroader   in   front    than    behind,  SOmewhal    luiijjor   than  the 
corselet,  and  roundly  pointe,!  behind.      Le--s  very  lon^aml  slender,  except- 
ing the  third  pair,  which  are  short,  all  the  femora  rather  sparsely  furnished 
with  very  delicate  gpini 

Length  of  liody,  7.1""":   of  ahdomen,  4""";   breadth  of  cephalothorax, 
2mm;  of  abdomen,  -J.!:!""":  diameter  of  palpal  swelling,  1  ......  ;   length  of  lirst 

pairoflegs,  1''  .....  :   second  pair,  15.5mm  ;   third  pair,  G.!)""";  fourth  pair,  14"""; 

first    pair  femora,   l!"""  :   tibia-,    7""";   tarsi,   6mi"  ;   second   pair  femora,   5mm; 
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tibia?,  5.5mm;  tarsi,  .r)mml;  third  pair  of  femora,  2.5"""  :  tibia-,  2.4mi"  ;  tarsi, 
2mm  ;  fourth  pair  of  femora,  4.f)mm  ;  tibia-,  4.,r>mm  ;  tarsi,  .r>mm. 

This  species  differs  from  L.  cheiracantha  in  its  considerably  larger  size, 
the  absence  of  distant  spines  upon  the  legs,  and  its  much  more  slender  cepha- 
lothorax  and  longer  legs. 

Florissant.     One  J,  Nos.  12976  and  13212  and  14032. 

Suborder  ORBITELARI^E  Thorell. 

The  symmetrical-web  constructing  spiders,  though  not  rare  in  Tertiary 
deposits,  are  not  so  common  as  their  abundance  in  recent  times  would  lead 
one  to  anticipate,  for,  as  we  have  seen,  only  8  per  cent  of  the  European 
fossil  spiders  belong  to  this  group,  and  all  or  nearly  all  of  them  are  Epei- 
rides.  In  this  number  are  not  included  two  or  three  species  described  by 
older  authors  under  the  name  of  Aranea,  the  precise  location  of  which  is 
and  must  probably  always  remain  uncertain.  Thirteen  species  are  credited 
to  amber,  two  to  Rott,  and  one  to  Oeningen.  In  our  own  country  the  case  is 
very  different,  for  nearly  one-half  of  our  species  (44  per  cent)  are  to  be 
referred  to  this  group,  and  all  also  are  Epeirides.  It  is  the  one  considerable 
point  in  which  the  American  fauna  may  be  contrasted  with  the  European. 
In  Rott  alone  of  all  the  European  localities  (where  the  Orbitelariaj  form  one- 
fourth  of  the  known  fauna)  do  we  have  any  approach  to  the  proportionate 
number  of  this  great  grou p.  (November,  1881.) 

Family  EPEIRIDES  Sundevall. 

The  genera  of  Epeirides  represented  in  the  European  Tertiaries  are 
Epeira  (five  species),  of  which  two  come  from  Rott  and  one  from  Oeningen, 
Grrea  (four  species),  Antopia  (three  species),  Onca  (two  species),  and 
Epeiridion  and  Siga  (one  species  each).  The  American  fauna  is  nearly  as 
rich,  richer  for  once  than  the  amber,  whence  come  all  the  European  species 
except  those  specified  above,  embracing  seven  or  more  species  of  Epeira, 
four  of  an  extinct  genus,  Tethneus,  and  one  each  of  Tetragnatha  and  Nephila, 
genera. before  unknown  in  the  fossil  state.  Not  only,  then,  is  the  American 
fauna  peculiar  for  its  richness  in  species  of  this  family,  but  no  other  shows 
so  many  novel  forms  for  the  Tertiary  epoch.  One  of  these  latter  genera  pre- 
dominates in  America  and  the  other  is  a  tropical  genus,  which  lends  addi- 

1  The  terminal  part  of  the  right  tarsi  as  given  in  Fig.  27  does  not  belong  to  the  tarsi. 
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tional  iiiteiv-t  M  their  discovery.       Tin-  species  arc  spread  all  over  tin- 
in  li.itli  tempi-rate  and  torrid  region-.        November,    isSl.) 

At  Ai\.  (Joiinvt  found   lint  a  single    member  of   this   t';uuil\,  which  In- 
ivli-i  T'-d  In  a  distinct  LM-nus  called  <  'ercidiella. 


TETRAGNATHA   Latreille. 

Tliis  ^eiiu>  lias  never  l.efoiv  l>een  recc  >M  i  li/ed  in  a  fossil  state.  Although 
repre.-ented  iii  every  continent.  it  is  only  in  America  and  particular]  v  in  the 
warmer  parts  of  North  America  that  it  is  at  all  abundant:  here  some  species 

8  north  to  Neu    Knidand.   Imt    it   is  essential!}    a  ^-enus  of  the  Southern 

States;     tlli-->-    .-piders     tVi-|llellt     tile     Ili.rdtT-     of     ponds     and     llelice     it     is     Hot 

strange  that  \\>-  should  find  them  in  the  lake  deposit-,  ,,f  Florissant,  although 
their  piv-i-m-1-  iln-ri-  certainly  indic.it.->  a  uarnn-r  climate  than  the  present. 
Phe  Species  here  de>crihed  doe>  imt  appeal-  to  ha\'e  special  ailinities  with 
the  American  specie-  \\ith  which  I  ha\e  heeii  alile  to  i-ompare  it,  lieiii- 
stouter  liodied  than  th-'\  .  i  N'ovemlier,  1  x^l. 

'l'i:  i  i:  \ii\.\  m  \     i  i  i;  i  I  AIM  \. 
I  'I.  II,  FI-.  1  i      ' 

:  in.  ll>    .1.    I'.il.-i.ni.,  I,   ii.  7  I  I.    I   ..;     •'.•:      I- 

\   -in^-le  male  and    its  reverse  1'6]  tin-  under  surface  ot'  this  spe- 

cie-: as  pre-er\ed,  it  i-  of  a  pale  rn-l\  color,  the  cephalot  horacic  append- 
:c^<-<  much  darker  than  the  alidoiin-n.  which  is  a-  pale  as  the  le^s,  or  than 
the  cephalothorax,  which  is  m-arly  as  pah-.  Tin-  cephalolhorax  is  circular 
or  scarcely  longitudinally  oval,  the  exposed  \entral  portion  lietueeii  the 
-  of  the  mandibles  and  le^s  shield-shaped  or  heart-shaped.  The  man- 
dililes  are  verv  lar^e,  longer  than  tin-  cephalothorax,  liroadi  r  on  the  apical 
than  on  the  lia-al  half  and  thus  formed  of  t\\  o  part.-,  a  basal,  Straight,  equal 
piece,  as  broad  as  the  third  or  fourth  legs  and  ali»nt  donl.l.-  tin.-  length  of 

the  COXSB,  and  an  apical  ovate  portion,  not  unlike  the  apical  joint  of  the 
pal|ii,  somewhat  longer  than  tin-  lia-al  portion  and  fully  half  as  liroad_  again 
as  the  front'li--  l'..'\  ond  ihese.  and  separated  from  Them  liy  a  little  space, 
and  therefore  supported  In  a  lon^  pedicel,  which  howe\er  is  not  piv>er\  i-d, 
are  the  apical  palpal  joints,  a  little  smaller  than  the  apical  portion  of  the 
mandibles  and  of  almnt  tin-  sann-  shape,  in  the  interior  of  which  a  strongly 
curved  corneous  thread  can  be  made  OUt,  forming  more  than  a  complete 
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circle.  The  legs,  of  which  only  the  third  and  fourth  pairs  are  perfect,  are 
very  long,  excepting  the  third  pair;  the  femora  and  perhaps  the  tibia-  have  a 
superior  series  of  alternately  diverging,  slender,  very  distant  spines,  larther 
from  one  another  than  their  own  lengths.  The  abdomen  is  long  obovate, 
subcylindrical,  a  little  the  largest  at  the  base,  as  long  as  the  cephalothorax 
and  cheliceres  together. 

Length  of  body,  10mln;  of  abdomen,  5""";  breadth  of  cephalothorax, 
2.5m'";  of  abdomen,  2.3'""';  length  of  mandibles,  3.2mm;  breadth  of  the  basal 
portion,  0.7""";  of  the  apical  portion,  1.3mm;  greatest  diameter  of  last  palpal 
joint,  1.25""";  least  diameter  of  same,  1.15mm;  length  of  femora  of  first  pair 
of  legs,  S.75mm;  of  second,  7mm;  of  third,  3.5""";  of  fourth,  7""";  length  of 
third  pair  of  legs,  9.5mi";  of  fourth  pair,  18.5""". 

Florissant.     One  ,?,  Nos.  5000  and  5898. 


TETHNEUS,  gen.  nov. 

Under  this  name  are  here  grouped  several  evidently  nearly  allied  spe- 
cies of  spiders,  which  closely  resemble  in  general  aspect  those  placed  under 
Kpeira,  but  which  differ  also  from  them  in  certain  features,  and  in  these 
same  characteristics  appear  to  differ  also  from  all  other  Epeirides,  to  which 
family  they  evidently  belong.  They  are  compact  in  form,  with  short  and 
stout  legs  of  not  very  unequal  length,  and  in  particular  the  first  two  pairs 
of  legs  are  unusually  heavy.  The  second  and  fourth  pairs  of  legs  are  of 
nearly  equal  length,  or  the  second  pair  may  be  slightly  longer;  the  femora 
of  the  first  and  second  pairs  of  legs  are  at  base  as  broad  as  or  even  broader 
than  half  the  width  of  the  cephalothorax,  and  the  longest  legs  are  less,  gen- 
erally considerably  less,  than  twice  as  long  as  the  body.  The  species  are 
of  medium  size. 

Tublc  of  the  species  of  Tethiietts. 

Cephalic  and  thoracic  portions  of  the  corselet  separated  by  a  distinct  rectangular  incision. 

Last  palpal  joint  of  male  globose  ....................................................  1.  T.  r/uyoti. 

Last  palpal  joint  of  male  elongated  ................................................  4.  T.  provcrtnn. 

No  line  of  demarkation  between  the  two  parts  of  the  corselet. 

Smaller  species,  cephalothorax  regularly  obovate  .................................  2.  T.  oMuratut. 

Larger  species,  cephalothorax  ovate,  nearly  pyriform  ................................  :{.  T.  henlzii. 

1.  TETHNEUS  GUYOTI. 

PI.  11,  Figs.  8  (3),  10  (9). 

Cephalothorax  roundly  obovate,  not  much  longer  than  broad,  broadest 
behind  the  middle,  the  cephalic  separated  from  the  thoracic  portion  by  a 
deep  incision,  reaching  nearly  to  the  middle  of  the  whole  section  ;  and  behind 
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it  is  a  distinct,  sliort.  median  furrow  Tin-  front  i-  well  rounded;  nothing 
can  In-  saiil  oft!  j;  the  last  palpal  joint  tit'  the  male  is  very  lar^e  and 

ijoliose,  the  liasal  joints  evidenth  short  Ahdomen  a  little  larger  than  the 
cephalothorax  and  of  the  same  ireiieral  form,  lint  more  iv-nlarl\  olioxate. 
•leciallv  in  the  male,  rather  short,  the  femora  being  also  very  stout ; 
tiliia1  and  tarsi  i  Inn  nut  the  femora  i  furnished  with  a  .superior  n>\\  nf  irre^- 
nlarlv  alternating,  somewhat  divergent,  Imi^1  and  slender  spines  (iii  either 

side. 

Length  of  body,    !   77.'..  of  cephalothorax,  I.-_T>"""; 

width  .>!  •  length  tit'  alitlt .men,    [    I/J."),        l.l'.'i ;    width 

of  same,    '    I,    ,  .lianieter  ot'last  palpal   joint.    [    l.!MI;    len-'th  of  lir>t 

pair  of  1,  j   ,    '   I2.7f     12,        L3.5      :    its    til,ia,    I    l.-J-l ;    tnrsi.    I   5.1-4.5 : 

width  of  femora,   P  1.2   1,         i  ond  pair,   r  11.75-10.5,      1  I  •-'."»""";  its 

til.ia.    '    I-::   '  tarsi,  1.75    ';    third    pair,     :  7.75-6.5,       8.5       :    its 

til.ia.   •  2.5-2,      2.5     ;  tarsi,   [  2.5-2.25,  fourth  pair,   ;  9.25-8,  , 

1-j.T:.     .  its  tiliia,  •  3.25-2  •       l     .   i  i  2  5,      l.25mm. 

The  MM-ninl  measurement-  ,  •!'  tin-  le--  ..|'  the  male  a  re  of  a  >ma  Her  indi- 
vidual. It  will  be  seen  that  the  .-e.-nml  |iair  o!'  h  j  proportionately 

er  in  tin-  temale  than  in  the  male,  where  the\  are  .-horter  than  in  the 
tirst  pair. 

The  spl  ri  piv-.-nti-d  liv  tour  individual^,  one  of  them  in  dupli- 

cate. All  Imt  one  are  males  and,  excepting  «\\<-  male,  all  are  tolerably  |>re- 
served. 

Named  tor  the  late  I'ruf.  Arnold  <in\ot,  to  \\  ho>e  kindness  1  am 
indelited  fur  the  op|iortnnit\  of  >tud\  in^  the  1'rincetoii  i-olli-ctioii  of  Kloris- 
sant  insects. 

Florissant.  ,  No.  .".'JO:  '.  Nos.  8265,  8311,  and  from  the  1'rinceton 
collection,  one  '.  No-  1  "-"*  and  1  *."•  I 

•J      Tl  TIINKfs    ol:|.ri;\  ITS. 

I'l.  11.  Fig.  :31  (  9). 

• 

This  species  i>  represented  li\  a  single  rather  poor  spf-fiuicii,  J)i-etty 
certainly  alliliated  \\ith  tht-  others  of  this  ^enns,  l)iit  smaller  than  any  of 
them.  The  cephalothorax  is  of  a  very  regular  oliovate  form,  nearly  half  as 
lon^  aLT.'tin  as  liroatl,  with  a  small,  circular,  dark,  central  spot  :  no  line  ot 
demarkation  of  the  cephalic  and  thoracic  portions  can  he  seen  ;  the  front  is 


gO  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

strongly  convex,  but  no  certain  trace  of  the  eyes  can  be  made  out.  The 
palpi  (female)  are  stout  and  large,  tapering  apically,  but  bluntly  pointed. 
The  legs  are' very  stout,  but  unfortunately  hardly  any  of  them  perfect. 

Length  of  cephalothorax,  3.6mm :  breadth,  2.7Ilim ;  projection  of  palpi 
beyond  front,  2mm ;  their  breadth,  0.4mm  ;  breadth  of  fore  femora,  lmm  ; 
length  of  femora  of  first  pair  of  legs,  2mm  ;  tibiae,  3mm  ;  femora  of  second  pair 
of  legs,  2.5mm;  tibiae,  3mm ;  tarsi,  3mra ;  femora  of  third  pair,  1.5mm;  tibise, 
2mm  ;  tarsi,  2.5mm  ;  femora  of  fourth  pair,  2.25mm. 

Florissant.     One  ?,  No.  7177. 

3.  TETHNEUS  HENTZII. 

PL  11,  Fi£.  U(S). 
Tethnceus  lientzii  Scudder,  Zittel,  Huuilb.  d.  Fallout.,  I,  ii,  744,  fig.  9^8  (1885). 

This  species  is  represented  by  seven  individuals,  one  of  them  in  dupli- 
cate and  all  of  them  males.  About  half  of  them  are  well  preserved.  The 
cephalothorax  is  short  ovate,  almost  pyriform,  broadest  behind  and  strongly 
convex  in  front,  with  no  demarkation  between  the  cephalic  and  thoracic 
portions  of  the  corselet ;  although  there  are  traces  of  the  eyes,  their  position 
and  relations  can  not  be  satisfactorily  determined.  Palpi  short,  the  terminal 
joint  barely  separated  entirely  from  the  front,  very  large  and  globose,  a 
little  longer  than  broad  by  reason  of  a  broad  bulbous  protrusion  of  .the 
anterior  extremity,  which,  howrever,  is  not  clearly  apparent  in  all  the  speci- 
mens by  their  mode  of  preservation ;  in  one  specimen  the  upper  anterior 
extremity,  and  that  only,  is  covered  with  rather  long  and  close  bristly  hairs, 
forming  an  open  tuft.  Abdomen  nearly  circular,  a  little  longer  than  broad, 
only  a  little  larger  than  the  cephalothorax  and  of  a  lighter  color  than  it, 
with  a  darker,  broad,  median  patch  not  so  deep  in  tint  as  the  cephalothorax. 
Legs  short,  stout,  tapering,  spinous,  and  hairy  throughout,  of  not  greatly 
unequal  length,  the  femora  very  stout  and  tapering  more  rapidly  near  the 
tip  than  elsewhere. 

Length  of  body,  6.5mm  ;  width  of  same,  3"'m  ;  length  of  cephalothorax, 
3.5mm;  of  abdomen,  3.25mm ;  longer  diameter  of  last  joint  of  palpi,  1.4""": 
length  of  first  pair  of  legs,  13.75mm  ;  its  coxa,  1.4mn';  femur,  3.1mm;  tibia, 
lmm;  first  tarsal  joint,  consolidated  with  the  tibia,  2. 75mm  ;  the  tarsus  proper, 
f)nim;  length  of  second  pair  of  legs,  ll.f>mm;  its  coxa,  1.5mm;  femur,  2.7mm; 
tibia,  I1""1;  first  tarsal  joint,  2.3Imu;  tarsus  proper,  4mm ;  length  of  third  pair 
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of  legs,  7.25         its  coxa,  0.75mm  ;   femur.  '>""" :   tibia,  O.Snu" ;  first  tarsal  joint, 
:  ir-ns  proper,  2.4""":   length  of  fourth  pair  of  leg's,  H.25""" :   its  coxa, 
0.75mm;    femur.  iM.")""":   tibia.  ln"":   iirst  tarsal  joint.  1.7")""" :   tarsus  proper, 
•  * 

Named  tor  the  American  arachnologist,  the  late  Prof.  X.  M.  llentz. 
-  This  species  differs  from  T.  guyoti  in  wanting  any  distinct  demarkation 
uf  the  thoracic  and  cephalic  portions  of  the  corselet,  in  the  spiny  character 
uf  tin-  femora,  and  in  the  longer  and  more  tapering  legs.     It  is  also  smaller. 
rissant     Seven  f,  Nos.   122C,   1447,  3860,  6600,8533  and  8635, 
:  ;  182 

4.  TETHNEUS  PKOVECTUS. 
I'l.  11,  Fig.  lil(  9  ). 

Fuiir  <pi •( •iinciis.  oin- of  them  in  duplicate  and  all  of  them  tolerably 
preserved,  represent  both  sexes  of  this  species.  Cephalothorax  of  female 
i  that  of  the  male  too  \auiii  for  determination  of  form)  rounded  subquadrate, 
bi.iailest  ami  subangulated  behind  the  middle,  the  rapidly  narrowing  front 
almost  >traight  anteriorly,  and  scarcely  more  than  one-fourth  the  width  of 
the  posterior  portion  ;  cephalic  separated  from  the  thoracic  portion  of  the 
corselet  l'\  a  rectangular  incision  and  by  the  slightly  concave  curve  of  the 
Miles  of  the  anterior  half;  the  cephalic  is  also  distinctly  darker  than  the 
thoracic  region.  Nothing  can  be  said  of  the  eyes.  The  last  palpal  joint  of 
the  male  i>  lar^e,  rounded  quadrate,  about  twice  as  Inn^-as  broad  :  the  palpi 
of  the  female  are  a>  >toiit  as  the  base  of  the  front  tarsi,  hairy,  tapering  oidy 
mi  tin-  apical  half  uf  the  terminal  joint,  rather  bluntly  pointed,  extending 
nearly  as  far  beyond  the  front  as  the  whole  length  of  the  cephalothorax. 
Abdomen  as  dark  as  the  cephalic  portion  of  the  corselet,  in  the  female 
plump,  rounded,  slightly  ovate,  considerably  larger  than  the  cephalothorax, 
tin-  apex  almo>t  an-nlated:  in  the  male  rounded  subfusiform,  much  longer 
than  the  cephalothorax.  but  not  greatly  broader.  Legs  very  hairy  but 
without  conspicuous  >pines,  tin-  femora  very  stout,  and  at  the  tip  rapidly 
tapering,  the  IVM  «\  tin-  h-M>  diminishing  in  size  less  noticeably  than  in  the 
preceding  species. 

Length  of  body,  il..')"1"1;  of  cephalothorax,  3mni ;  of  abdomen,  3.5mni ; 
breadth  of  cephalothorax.  •_'.*""":  of  abdomen,  3.1mni;  extension  of  palpi 
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l).-yond  front,  2.2""";  length  of  first  pair  of  legs,  9,25mm ;  its  tibia,  3.25mm ; 
tarsi,  2.4""" ;  second  pair  of  legs,  X""" ;  its  tibia,  2.75mm  ;  tarsi,  2.4mm  ;  third 
pair  of  legs,  5.:)""";  fourth  pair  of  legs,  7""";  its  tibia,  2.3mra  ;  tarsi,  2.3mm. 
The  measurements  are  all  taken  from  the  female. 

This  species  is  of  about  the  same  size  as  the  last,  but  differs  from  it  in 
its  slenderer  form,  the  shape  of  the  cephalothorax,  slightly  slenderer  and 
le>>  tapering  legs,  as  well  as  in  the  clothing  of  the  same. 

Florissant,  One  ',  three  ,  N..s.  8141,  13519  and  l:!522,  13524  (2), 
14SI91  i 

EPE11JA    \Valckenaer. 

Only  a  very  few  species  have  been  described  in  a  fossil  state  under  this 
generic  name.  Heyden  figured  a  Gea  krant/.ii  from  the  Miocene  beds  of 
Rott  on  the  Rhine  \vhich  Thorell  considers  an  Kpeira  and  which  is  about 
the  si/.e  of  \'].  delita,  but  which  does  not  resemble  anv  of  our  species.  Heer 
figures  an  Epeira  molassica  from  Oeningen,  considerably  larger  than  any 
of  the  Florissant  Kpeir;e,  but  perhaps  more  nearlv  resembling  E.  delita 
than  any  of  the  others.  Menge  names  but  does  not  describe  an  K.  eogena 
from  amber,  three  millimeters  long,  or  of  about  the  size  of  our  smallest  spe- 
cies; and  linallv  Uertkau  has  more  recently  described  and  figured  a  second 
species  from  Holt,  under  the  name  of  ]•].  troschelii,  which  hears  no  small 
resemblance  to  our  K.  meekii,  with  which  also  it  agrees  very  well  in  size. 

Seven  species  are  here  described  and  others  indicated,  this  genus  being 
the  only  one  represented  on  both  continents  in  Tertiary  times  which  is 
richer  in  species  in  America.  The  genus  is  found  in  all  parts  of  the  world, 
and  its  occurrence  in  such  numbers  in  the  Florissant  beds  is  a  point  of  no 
significance  beyond  the  comparison  just  made  with  the  European  Tertiaries. 
(October,  1X81.) 

Table  of  the  species  of  Epeiru. 

Cephalic  distinctly  separated  from  the  thoracic  part  of  the  cephalothorax. 

Large  species;  front  of  cephalothorax  excised  in  the  male   1.  E.  meekii. 

Small  species;  front  of  cephalothorax  regularly  convex  in  the  male 2.  K.  abscondila. 

Cephalic  and  thoracic  portions  of  the  cephalothorax  completely  blendrd. 
Alidoinni  narrowed  in  front  and  hehind. 

A  lido  i  in- 11  di.stiiict.ly  ovate 3.  E.  delila. 

Front  of  abdomen  quadrate,  as  broad  as  in  the  middle 4.  E.  cinefacta. 

Abdomen  nearly  globular. 

Larger  species ;  abdomen  smaller  than  cephalothorax   5.  E.  vucanalis. 

Smaller  species  ;  abdomen  larger  than  cephalothorax 6.  E.  emertoni. 
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1.  EPEIKA  MEKKH. 
PI.  11,  Figs.  1'  (  9  ),  17  (  <J  )• 

Cephalothorax  of  the  male  large,  the  thoracic  portion  nearly  circular, 
scarcely  longer  than  broad,  r.nd  distinctly  separated  from  the  cephalic  por- 
tii/n,  which  is  subquadrate,  expanding  anteriorly,  the  sides  scarcely  curved, 
at  the  extreme  front  parallel,  the  front  deeply  and  angularly  incised,  the 
whole  about  half  as  large  as  the  thoracic  portion.  Cephalothorax  of  female 
moderately  large,  compact,  the  thoracic  portion  as  in  the  male,  but  only  a 
little  larger  than  the  square  thoracic,  portion,  the  latter  being  equally  broad 
in  front  and  behind,  with  scarcely  convex  sides  and  a  slightly  excised  front, 
and  sparsely  furnished,  especially  along  the  front,  with  stiff  bristles  resem- 
bling those  of  the  palpi.  The  Cephalothorax  is  marked  by  a  rather  broad, 
dark,  median  band  and  two  fainter,  dark,  extreme  lateral  bands.  Abdomen 
globular,  -ran-elv  longer  than  broad,  a  little  shorter  (<j)  or  a  little  longer 
(£)  than  the  Cephalothorax,  the  median  portion  very  broadly  marked  with 
brown,  deepening  toward  the  middle.  Some  of  the  eves  can  be  seen  at  the 
edijv  of  the  front  in  the  female,  showing  simply  that  they  are  of  the  usual 

nid  the  two  outer  separated  by  their  own  diameter.  The  palpi  of  the 
female  are  tolerably  stout,  stouter  than  the  tarsi,  as  long  as  the  Cephalotho- 
rax, abruptly  terminated,  and  furnished  somewhat  abundantly  with  bristles, 
considerably  longer  than  the  width  of  the  palpi;  those  of  the  male  have  the 
apical  portion  large,  hemispherical,  and  hairy,  convexity  forward,  together 
nearly  as  large  as  the  cephalic  portion  of  the  Cephalothorax,  and  separated 
from  that  by  a  peduncle  as  long  as  it;  from  the  inner  edge  of  one  projects 
a  u'-ntly  subfusiform,  slender,  arcuate  ribbon,  as  long  as  the  width  of  the 
terminal  joint  and  directed  forward,  with  the  convexity  inward.  The  tibia; 
are  armed  above  on  either  side  with  a  row  of  distant  bristles,  scarcely 
longer  than  the  width  of  the  tibia  and  farther  apart  than  their'length;  in 
the  female  a  few  scattered  bristles  also  occur  on  the  femora,  especially  on 
the  front  pair.  The  fourth  pair  of  legs  is  shorter  than  the  second  in  the 
male,  eijiial  to  or  scarcely  longer  than  the  second  in  the  female;  the  third 
pair  of  li ••_'-;  is  not  perfectly  preserved  in  either  of  the  male  specimens,  but 
in  tin-  female  is  half  the  length  of  the  first. 

Length  of  body,  x  7mm,  ?  8°"";  of  Cephalothorax,  $  2.8mm,  •?  3.5mm ;  of 
abdomen,  [  4.2""",  ?  4.5mm ;  width  of  same,  f,  3mm,  ?  4.2"im ;  length  of  first 
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pair  of  legs,  '  li;.5""",  ,  14'"™;  tibiae,  f  5""",  ,4""";  t.-irsi.  !  5mm,  ?  5.75mm; 

second  pair  of  legs,  !  IT.' 12.75""";  tibisr,  '  3.25 ,  2.f."'m :  tarsi,  <?  6mm, 

5.5mm;  third  pair  of  le->.  7""";  tibia?,  J  1.7")""":  tarsi,  ,3""":  fourth  pair 
of  legs,  '  12""",  ;  13""":  tibia-,  '  3  5mm,  i  3.:)""":  tarsi,  y  4.4""",  ?  5mm  ;  length 
of  palpi,  '  1.75""",  ,  2.1""". 

This  spec  es  is  readily  distinguished  from  the  others  of  tlie  genus  here 
described  by  its  considerably  larger  >i/.c.  It  is  named  alter  the  late  Mr.  F. 
I).  Meek,  miicli  of  whose  paleontological  work  was  done  in  conjunction 
with  \1v.  llayden.  It  resendiles  in  general  a|ipcarancc  as  well  as  in  size 
the  le->  \\ell  preserved  K.  trb'schelii  Bertkau  from  Rott  on  the  Rhine,  but 
has  proportionally  longer  legs  and  especially  much  longer  hind  legs ;  the 
disproportion  of  si/e  between  the  cephalothorax  and  abdomen  is  also  greater 

Florissant.      Three  specimen-:  two  ',   Nos.  9211,  8221,  one  $,  No.  3204. 

2.     I'JM.llx'A     AUSCOXDITA. 
I'l.   11.   Fig.  7  (S). 

Male. — Cephalothorax  subrotund,  the  cephalic  portion  hemispherical, 
almost  Klack,  about  half  the  si/e  of  the  thoracic  part  and  separated  from  it 
in  the  lateral  outline  by  a  distinct  incision;  front  broadly  and  regularly 
rounded:  thoracic  portion  with  well  rounded  sides,  the  middle  half  very 
much  darker  than  the  rest,  furmin^  a  broad,  median,  dark  brown  band. 
Abdomen  subrotiind.  longer  than  broad,  MM  reel  \  compressed,  of  the  same 
si/.e  as  the  cephalothorax,  with  taint  indications  of  a  broad  median  band, 
deepest  in  tint  at  the  extremities  of  the  segments.  The  eyes  can  not  be 
seen.  The  palpi  are  sessile,  the  terminal  joint  appearing  just  beyond  the 
trout,  larjre  and  globose,  perhaps  a  little  broader  posteriorly  than  anteriorly. 
The  le.u's  are  .stout,  especially  the  femora,  not  very  Ion-,  the  tibite  furnished 
with  distant,  widely  divergent,  delicate  bristles,  considerably  longer  than 
the  width  of  the  tibia,  situated  on  either  side.  They  are  not  completely  pre- 
M-rved,  but  have  been  worked  out  of  the  stone  since  the  plate  was  engraved, 
so  that  they  are  more  perfect  than  would  there  appear.  The  fourth  pair, 
though  not  completely  preserved,  is  apparently  longer  than  the  second,  as 
the  basal  joints  aie  longer. 

Length  of  bodv.  I. •_'.•)""":  of  cephalothorax,  2mm  :  of  abdomen,  2.25'"m  ; 
width  of  same,  1.8""":  length  of  first  pair  of  legs,  11.25min;  tibi.v,  3"""  ;  tarsi. 
n: ;  second  pair  of  legs,  !».7:>""";  tibia?,  2.f>n""  ;  tarsi,  3.4"""  ;  third  pair  of 
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legs  (broken),  5.5mm  ;  fourth  pair  of  legs  (broken),  8mm  ;  of  part  previous  to 
tibia,  3.2mm;  diameter  of  palpi,  0.45""". 

This  species  differs  from  E.  meekii  in  size,  in  the  shape  of  the  cephalo- 
thorax,  the  stouter  femora,  and  more  sparsely  armed  tibue.. 

Florissant.     One  £,  No.  7583. 

3.  EPEIRA  DELITA. 

PI.  11,  Fig.  6(3?). 

Cephalothorax  rounded  obovate,  the  cephalic  and  thoracic  portions 
completely  blended,  the  sides  uniformly  rounded,  the  front  very  convex, 
with  no  eyes  that  can  be  seen ;  neither  are  the  palpi  preserved,  the  part 
figured  between  the  front  legs  having  no  relation  to  the  spider  ;  it  is  judged 
to  be  a  male  from  the  small  size  of  the  abdomen  which  is  ovate,  no  larger  than 
the  cephalothorax,  largest  in  front  of  the  middle,  but  here  slightly  narrower 
than  the  cephalothorax,  tapering  slightly  behind,  and  well  rounded  at  the 
extremity.  The  legs  have  very  stout  femora,  those  of  the  front  pair  taper- 
ing in  the  middle,  and  both  femora  and  tibia?  and  even  the  basal  part  of  the 
tarsi,  but  especially  the  tibiae,  armed  with  very  long,  very  distant,  delicate, 
divergent  spinules  considerably  longer  than,  sometimes  almost  twice  as  long 
as,  the  width  of  the  tibiae;  the  basal  joint  of  the  tibiae  tapers  perceptibly. 
The  second  pair  of  legs  is  represented  too  long  in  the  plate,  though  it  is 
unusually  long,  not  greatly  falling  behind  the  first  pair  and  exceeding  the 
fourth  in  length  nearly  as  much  as  that  exceeds  the  third  pair. 

Length  of  body,  4.75mm  ;  of  cephalothorax,  2.25™"' ;  width  of  same,  2mm; 
length  of  abdomen.  2.5mm  ;  of  first  pair  of  legs,  11.5mra;  tibiae,  3.5mra  ;  tarsi, 
51""1;  second  pair  of  legs,  9.8mm ;  tibiae,  3.25mm ;  tarsi,  4.2mm  ;  third  pair  of 
legs,  7.5mm;  tibiae,  2m'" :  tarsi,  2.5""" ;  fourth  pair  of  legs,  9mm  ;  tibia>,  2.25mm; 
tarsi,  3.75mm. 

This  species  agrees  well  with  E.  abscondita  in  size,  but  is  readily  dis- 
tinguished both  from  it  and  from  E.  meekii  in  the  uniform  character  of  the 
cephalothorax  and  the  relative  length  of  the  legs. 

Florissant.     One  $,  No.  13523. 

4.  EPEIRA  CINEFACTA. 

PI.  11,  Fig.  16  (  $  ). 

Male. — Cephalothorax  globose,  blackish,  the  dividing  line  between  it 
and  the  abdomen  concealed  by  the  overhanging  quadrate  front  of  the 
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abdomen,  and  the  cephalic  and  thoracic  portions  completely  blended  ;  possi- 
bly it  is  slightly  longer  than  broad.  The  eyes  can  not  lie  made  out;  the 
terminal  joint  of  the  palpi  (as  preserved,  sessile)  is  moderately  large,  globular 
or  slig-htlv  ovate,  black,  but  none  of  the  internal  structure  can  be  made  out. 
Abdomen  suhcpiadrate.  tapering  very  slightly  from  in  front  backward,  the 
front  straight  with  well  rounded  lateral  angles,  the  posterior  extremity  well 
rounded,  the  whole  nearly  twice  as  long-  as  broad,  tiie  sides  nearly  straight. 
Legs  closelv  resembling  those  of  I-],  delita,  the  second  pair  being- unusually 
long-,  but  oven  more  than  in  that  >pecies  exceeding  proportionally  the  extent 
of  the  fourth  pair:  the  femora  are  only  moderately  stout,  and,  like  the  tibiae, 
thoiig'h  to  a  less  extent,  are  furnished  with  delicate  spinules,  less  divergent 
but  more  abundant  than  usual,  exceeding  in  length  the  width  of  the  tibia1. 

Length  of  bodv,  .'!""" ;  width  of  cephalotliorax,  1"""  ;  length  of  abdomen, 
•_'.•_'")""":  its  width  anteriorly,  1.65"1'";  posteriorly,  \  .->""";  diameter  of  last 

palpal  'omt.  ().;}',' :  length  of  first  pair  of  legs,  It""";  tibi;e,  ±!l"""  ;  tarsi, 

4""";  second  pair  of  legs.  S :  tibi.-e.  •_».!' :  tarsi,'3.5mm ;  third  pairoflegs. 

l.s:, ;  tibiae,  1.3""°;  tarsi,  2.1 :  fourth  pairoflegs.  6.51 -.  tibia.'.  '2"""  ; 

tarsi,  -J.o""". 

This  species  differs  from  all  others  of  the  genii-  hen-  de>crihcd  in  the 
shape  of  the  abdomen,  which  i.-  elongate,  and  the  sides  of  which  are  not 
rounded  but  subparallel.  In  the  characteristics  of  the  legs,  however,  it  re- 
semble- the  preceding.  A  single  male,  represented  bv  both  obverse  and 
reverse,  is  belter  preserved  than  the  figure  in  the  plate  would  indicate,  as 
the  form  of  the  whole  abdomen  can  be  seen  as  well  as  of  the  last  palpal  joint. 
The  figure  morever  indicate*  the  *hape  of  the  body  altogether  wrongly,  as 
the  cephalotliorax  should  lie  -mailer  and  the  abdomen  should  taper  con- 
siderablv  behind,  as  the  measurement*  show. 

Florissant.     One  t,  No.  8576  and  8806. 

O.     ElT.IRA     Vri.CANAUS. 

MII/I '.— ( 'ephnlothorax  nearh  globular,  scarcelv  longer  than  broad,  the 
cephalic  and  thoracic  portions -completely  blended,  but  marked  by  a  large 
semicircular  depression  anteriorly,  occupying  a  little  more  than  the  front, 
i.e.,  encroaching  upon  the  lateral  margin,  and  of  a  darker  brown  than  the 
thoracic  portion.  Front  somewhat  convex,  with  insufficient  trace  of  eyes. 
Cheliceres  stout,  as  long  as  the  cephalic  portion  of  the  corselet,  tapering, 
bluntly  rounded  at  the  tip.  Last  joint  of  palpi  very  large,  nearly  as  large 
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as  the  cephalic  part  of  the  corselet,  blackish,  globular,  its  proximal  end  as 
preserved  lying  just  beyond  the  tip  of  the  cheliceres,  the  stalk  not  pre- 
served. Abdomen  lighter  colored  than  the  cephalothorax,  smaller  than  it, 
subglobular,  a  little  flattened  at  base,  with  a  pair  of  subdorsal  series  of  black 
points  in  a  slightly  curving-  row,  its  convexity  outward ;  the  anal  plate 
darker,  circular,  not  half  so  large  as  the  apical  joint  of  palpi.  Legs  long, 
of  "very  unequal  length,  the  femur  much  stouter  than  the  tapering  parts 
beyond,  furnished  rather  abundantly  with  diverging  spines  nearly  to  the  tip. 

Length  of  body,  3.5mm ;  of  cephalothorax,  1.7 """ ;  of  abdomen,  1 .:."""; 
of  cephalic  portion  of  corselet,  0.6ram;  of  cheliceres,  0.65""";  breadth  of 
cephalothorax,  1  Gmm ;  of  abdomen,  1.6"1"1;  diameter  of  palpal  swelling, 
0.65'nm;  length  of  first  pair  of  legs,  7.25mm ;  femora,  2mm;  tibia),  2""" ;  tarsi, 
3.25mm;  second  pair  of  legs,  6""";  femora,  1.4mm  ;  tibia?,  2"im  ;  tarsi,  2.6mm ; 
third  pair  of  legs,  2.9mm  ;  tarsi,  1.4mm;  fourth  pair  of  legs,  4.7""";  femora, 
1.65mm;  tibia-.,  1.25mm;  tarsi,  1.8""". 

This  species  resembles  I-'.,  emertoni  in  general  aspect,  but  is  much  larger 
than  it,  and  differs  from  it  in  several  important  points,  such  as  the  rotundity 
and  especially  the  much  greater  size  of  the  cephalothorax  as  compared  with 
the  abdomen,  and  the  greater  stoutness  of  the  femora. 

Florissant.     One  <$,  No.  5784. 

<!.  EPEIRA  EMERTONI. 

PI.  11,  Figs.  15(3),  19(2). 

Male. — Cephalothorax  dark  brown,  subglobose,  a  little  longer  than 
broad,  the  cephalic  only  distinguished  from  the  thoracic  portion  by  a  slight 
bend  in  the  curved  outline  ;  front  well  rounded  with  no  sign  of  eyes ;  last 
joint  of  palpi  blackish,  very  large,  globular,  more  than  half  as  large  as  the 
cephalic  portion  of  the  cephalothorax,  nearly  twice  as  broad  as  the  length 
of  the  basal  joints,  containing  a  falcate  ribbon  of  slender  and  uniform  width, 
nearly  as  long  as  the  diameter  of  the  joint,  bent  at  its  distal  edge,  bluntly 
pointed  at  the  tip,  which  is  situated  near  the  middle.  Abdomen  light  brown, 
globular,  slightly  larger  than  the  cephalothorax.  Legs  moderately,  long, 
rather  sparsely  haired,  the  femora  tolerably  stout  and  furnished  with  dis- 
tant, slender,  divergent  spinules,  hardly  so  long  as  the  width  of  the  joint, 
and  which  also  appear  in  one  or  two  places  only  on  the  tibiae 

Female. — Cephalothorax  black,  globular,  with  no  sign  of.  distinction 
between  the  cephalic  and  thoracic  portions  ;  neither  eyes  nor  palpi  are  pre- 
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served.  Abdomen  dark  brown,  especially  in  a  very  broad  median  band 
occupying  fully  half  the  width  of  the  dorsal  aspect,  short  ovate,  nearly  half 
as  broad  again  as  the  cephalothorax,  and  only  about  one-third  as  long  again 
as  broad.  Legs  apparently  rather  short  (they  are  not  well  preserved  and 
mostly  bent  beneath  the  body  ),  sparsely  haired,  with  slight  trace  of  spinules. 

Length  of  body,  '•_'.-_>  5  ......  ,  j  3.75""";  of  cephalothorax,  <?  lmm,  21.35"""; 

width  of  same.   '  0.9"    .      I..'!"""  :   length  of  abdomen.  J  1.25""",  v  2.4mm;   width 
of  same.    '  lmm,  ?  1.8mi  ;   diameter  of  last  palpal  joint,  3  0.35mm  ;  length  of 
first  ])iiir  of  legs,  A    1.65  .....  ,   i    3.25mm   'plus  tarsi):    tibi.-i-,   !'    1.5mm,  9    I""11: 

tarsi.    •   l.75mm;   «>f  second  pair  of   legs,  '  4.  •_'""",      -JC"""  (plus  tarsi);   tibia', 
'  I..",  ......  ,      IKS'  .....  ;    tarsi.  '•  1.7;")""":    of  third  pair  of  legs,    '  •J"""  ;   of  fourth  pair 

of  legs,  '  3.25mm. 

It  is  possible  of  course  that  this  '  and  do  not  belong  together,  in 
which  case  the  male  as  the  most  perfectly  preserved  should  be  considered 
the  type  of  the  species.  It  is  smaller  than  any  other  of  the  species  referred 
hen;  to  Epeira.  excepting  perhaps  the  one  to  which  no  name  is  given,  and 
it  differs  from  all  in  the  globular  or  nearly  globular  form  of  the  cephalo- 
thorax as  well  as  in  other  characteristics,  as  will  appear  on  comparing  the 
descriptions.  The  species  is  named  for  .Mr.  .1.  II.  Kmerton,  whose  papers 
on  North  American  Araclmid;e  have  been  of  much  assistance  to  the  writer. 

Florissant.     »  me  f,  one     ,  Nos.  8777,  5117. 

A  -ingle  specimen,  apparently  a  female,  which  is  also  provisionally 
referred  to  this  species,  is  considerably  smaller  than  the  other  female  and  has 
more  densely  hairv  legs  (almost  the  only  parts  preserved),  the  lengths  of 
which  are  as  follows:  first  pair,  .">.5"""  :  second  pair,  3.25'"'"  ;  third  pair, 
1.7""";  fourth  pair,  3.25ram. 

Florissant,     One     .  No. 


Kl'KIKA    sp. 
I'l.  11,  Fig.  1. 

A  single  specimen,  figured  in  PI.  11,  Fig.  1,  is  the  only  representative 
of  a  species  apparently  of  Epeira,  certainly  distinct  from  the  others,  but  too 
poorly  preserved  to  indicate  more.  The  outlines  of  the  body  are  almost 
altogether  obliterated,  and  it  can  only  be  said  that  it  is  one  of  the  smallest 
species,  being  larger  only  than  the  smallest  specimen  referred  to  E.  emer- 
toni,  but  clearly  distinct  from  that  in  the  much  greater  stoutness  of  the 
femora,  which  are  indeed  unusually  robust,  and  the  length  of  the  third  pair 


ABACHNIDES— ABANEIDES— OKBITELARI2E.  89 

of  legs,  which  appear  nearly  to  equal  the  fourth.     It  is  impossible  to  sn\   t<> 
what  sex  it  belongs. 

Length  of  first  pair  of  legs,  5.5"""  ;  of  third  pair,  7mm  ;  tibia,  2""";  tarsi, 
2.5mra  ;  of  femora  and  tibia  of  fourth  pair,  4nim  ;  width  of  its  femora,  0.7mm  ; 
length  of  its  tibia,  2nim. 

Florissant.     No.  9285. 

EPEIRA  sp. 

Several  specimens  represent  legs  of  the  same  or  allied  species  of  spider 
of  about  the  size  of  Epeira  riparia  Hentz  :  the  femora  and  tibiae  and  the 
sides  of  the  tarsi  are  abundantly  supplied  with  longitudinal  rows  of  fine, 
long,  black  spines,  the  claw  double.  Another  preserves  the  spines  alone 
of  the  same  sort  of  leg. 

Length  of  femora,  7mm  ;  of  tibia;,  7.75mni ;  of  tarsi,  3.25"""  ;  of  claw, 
0.3mm  ;  of  spines,  0.75""". 

Green  River,  Wyoming.     Nos.  3,  4a,  36,  4199,  4200. 

EPEIRA  sp. 

Still  another,  from  the  same  locality  as  the  last,  shows  the  hairy,  sub- 
fusiform,  ovate  body  of  a  spider  apparently  a  little  smaller  than  the  above. 
Length  of  abdomen,  4.5mni ;  breadth  of  same,  1.8""". 
Green  River,  Wyoming.     No.  63. 

NEPHILA  Leach. 

This  interesting  tropical  genus  has  never  before  been  found  fossil,  and 
although  the  species  here  described  differs  considerably  from  any  with 
which  I  have  been  able  to  compare  it,  it  is  interesting  to  see  some  special 
points  of  comparison  with  a  common  species  of  our  Southern  States,  as  will 
be  noticed  further  on.  Its  presence  at  Florissant  decidedly  indicates  a 
warmer  climate  than  the  present,  though  not  necessarily  one  much  warmer 

NEPHILA  PENNATIPES. 
PL  11,  Fig.  12. 

Xi'phila  pennatipts  Scudder,  Zittel,  Handb.  d.  Pala>ont.,  I,  ii.  744,  Fig.  926  (1885). 

Cephalic  portion  of  corselet  square,  with  rounded  angles,  the  front 
margin  slightly  excised  in  the  middle ;  two  eyes  only  can  be  made  out, 
situated  posterior  to  the  front  margin  by  nearly  their  own  diameter,  of 
moderate  size,  less  than  one-fourth  the  width  of  the  terminal  joint  of  the 
palpus,  and  placed  rather  nearer  the  middle  line  than  the  outer  edge  of  the 
body.  Palpi  stout,  not  very  long,  bluntly  rounded  at  tip  and  extending  in 
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front  of  the  body  by  a  little  more  than  half  the  width  of  the  front  of  the 
corselet.  (These  organs  an-  incorrectly  given  in  tin-  plate,  which  was 
drawn  before  the  specimen  had  been  properly  prepared.) 

The  Hrsr  pair  of  legs  arc  the  longest,  the  third  the  shortest,  and  the 
M-cond  and  fourth  of  equal  length,  moderately  slender,  the  tirst  and  fourth, 
and  to  a  less  derive  the  second.  I'urnished  at  the  extremity  of  the  tibia-  with 
a  brush  of  coarse  divergent  hairs,  giving  this  portion  of  the  leg  the  appear- 
ance of  being  about  half  as  broad  again  as  it  should  lie;  all  the  joints  of 
the  legs  can  not  be  made  out,  but,  to  judge  by  analogy,  the  brush  would 
appeal-  to  occupv  about  half  (the  distal  half)  of  the  tibia  ;  there  appears  to 
be  no  such  brush  on  the  third  pair  of  le-'s,  nor  any  marked  increase  of  hairi- 
ness or  stoutness  of  the  hairs  at  the  tips  of  the  femora.  The  legs  have  also 
been  worked  out  of  the  stone  since  the  plate  was  drawn,  so  that  they  are 
nearly  complete,  with  the  exception  of  the  appendages.  With  this  omis- 
sion the  tarsi  compose  scarcely  less  than  two-fifths  of  the  whole  h-g. 

The  thoracic  portion  of  the  cephalothorax  is  subglobnlar,  a  little 
broader  than  the  corselet  and  just  equaling  the  width  of  the  abdomen  at 
its  u-reateM  at  the  end  of  the  basal  third  :  the  abdomen  is  oblong  ovate, 
about  two  and  a  half  times  longer  than  broad,  with  well  rounded  apev 

Lei:-th  of  body.  1  I""";  of  abdomen.  S.5""";  width,  3.7mm;  length  of 
palpi  beyond  the  trout  of  body.  •_""'":  length  of  first  pair  of  legs,  26mra ;  first 
tarsal  joint,  8.25"™;  second  joint,  iVJo""11:  of  hair-tuft,  3.5-3.75mm;  second 
pair  of  legs,  W"':  first  tarsal  joint.  1:2'}'"'":  second  joint,  -J.'-'.")""":  of  hair- 
tuft,  --'.."i""11:  third  pair  <>f  legs.  IM.V"1";  first  tarsal  joint,  4.')'""';  second  joint, 
\.:->'m":  fourth  pair  of  legs.  23mni;  tirst  tarsal  joint.  7""":  second  joint,  2mm  ; 
of  hair-tuft,  4.')""":  diameter  of  eves.  O.r2""n. 

The  general  resemblance  of  this  spider  to  Nephila  plumipes  Koch  of 
our  southern  Atlantic  >ea-board,  familiar  to  us  by  the  researches  of  Wilder, 
will  strike  everj  American  naturalist  at  a  glance.  It  is,  howevei,  a  much 
smaller  species,  if  the  fossil  be  fully  uroun,  and  differs  from  it  in  some 
striking  points,  verv  probably  of  generic  importance.  The  eyes  differ  con 
siderablv.  although  the  position  of  only  two  of  those  of  the  fossil  species 
is  known;  the  corselet  is  squarer  in  the  fossil,  and  per  contra  the  abdomen 
is  oval  and  not  quadrate;  while  the  tarsi  are  unusually  long  in  proportion 
to  the  whole  leg;  the  tufts  of  hairs  occur  only  on  the  extremity  of  the  tibia?. 
Nephila  is  essentially  a  tropical  genus. 

Florissant.     One  9  ,  No.  11651. 
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ISTEUROPTEIIA.   Linn*. 

Using  this  term  in  its  large  sense,  as,  for  convenience,  we  have  done 
here,  there  is  no  group  of  fossil  insects  more  interesting.  In  no  other, 
unless  it  be  the  cockroaches  among  Orthoptera,  do  we  find  a  considerable 
representation  in  all  the  rocks  which  have  yielded  fossil  remains  Still  the 

time  has,  perhaps,  not  yet  < e  tor  a  careful  historical  survey  of  the  group, 

since  we  are  annually  receiving  large  additions  to  our  knowledge  of  the 
extinct  types,  and  a  considerable  number  of  those  known  have  been  insuffi- 
ciently studied.  Such  a  study,  too,  belongs  essentially  to  the  student  of 
the  older  types,  and  would  be  less  appropriate  here,  for  it  may  certainly  be 
stated  with  confidence  that  the  types  of  existing  Neuroptera  were  thor- 
oughly established  at  the  beginning  of  the  Tertiaries.  With  a  single  excep- 
tion, Ballostoma,  no  large  group  existed  then  and  has  since  expired,  nor  is 
there  a  single  existing  type  of  any  prominence  which  has  not  been  found  in 
the  Tertiaries,  unless  we  look  upon  the  aberrant  and  until  late.lv  hardly 
known  Scolopendrella  as  belonging  here.  Yet  a  large  proportion  of  the 
genera  of  Tertiary  Neuroptera  are  extinct :  that  is,  differentiation  has  gone 
on  with  the  lapse  of  time,  until  the  original  characteristic  features  of  an 
early  group  have  been  lost  and  new  ones  taken  their  place,  and  no  species 
referred  to  in  the  following  pages  exists  at  the  present  time.  The  differ- 
ences between  the  Tertiary  and  existing  forms  are  never  very  great,  usually 
rather  small,  but  they  are  constant  and  everywhere  found. 

The  number  of  known  Tertiary  Neuroptera  is  considerable.  For  the 
sake  of  graphic  comparison  T  have  presented  the  facts  as  far  as  possible  in 
the  following  table,  where,  in  the  European  columns,  the  numbers  at  the 
i  inht  are  the  real  total,  the  others  representing  those  known  from  the  rocks 
alone  (excluding  the  amber)  for  the  sake  of  comparing  more  fairlv  the  vield 
of  the  European  and  American  rocks.  The  numbers  on  the  Am'erican  side 
represent  with  a  single  exception  (Phryganea  hyperborea  from  Greenland) 
the  result  of  my  own  studies  only,  and  therefore  the  numerical  estimate  is 
presumably  more  correct  than  in  the  European;  in  the  latter  I  have 
endeavored  to  give  a  fair  statement  of  the  numbers,  including  a  considera- 
ble proportion  of  mere  indications,  the  value  of  which  had  to  be  weighed, 
sometimes  in  a  somewhat  summary  manner. 
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Tabular  statement  of  the  known  species  of  Tertiary  Xeuroptcra. 


Ameri- 
can. 

Knropean. 

Amei  . 
can. 

European. 

Excl.        lucl. 
amber,    ainl^ei. 

Excl. 
amber. 

Incl. 
amber. 

i  , 

0             1- 
0             10 



Pmlurid'i'  (Colleuibola)                                                      0 

•> 

6 
0 

' 

6 

0 
10 
0 
0 

1 
1 

28 

10 
1 
13 

11 

Psocioa                                    

Perlina  .     .                                    ..           

9             10 
1               2 
10          12 

3               5 
4                n 
7           10 

•2 
15              15 

ir        i? 

JEschnina                                                      1         2 

Odoiiata        .    .. 

11 

31 

39 

Sialidiv  0 

i 

0                1 
1             3 

1              tt 
0     ,           0 
1              8 
•2              -2 
1               1 
0                1 
1                 4 

Raphidiuhe  .                                       .....                      4 

Sialina                                                                                   4 

Hemerobida1                                                         '          ° 

Cbrvsopida?    4 

Hemerobina  .             ...         6 

Ascalapbiua  0 

MyrmeleontiDa                         .                                                0 

Coniopterygida?                                                          1          i  » 

Panorpidie                                                                            "2 

Planipennia 

12 

6               19 

Hydroptilida?  _.  0 

0               -2 
0               2 
0              16 
0               5 
0               -1     , 
1  2              3 
TO               8     ' 

Rhvacophihda?  o 

HYdropsYchidie  17 

Leptoceridae  2 

Sericostoniida?                                                               0 

Limnopliilidif                                                             t  *2 

Phrvganid;*1                                                                   4 

Trichoptera           . 

25               7 

40 

Total  

H._!             59 

174 

Grand  total,  '237. 


*  This  number  is  largely  made  up  of  l 
t  Inclndtng  larval  cases. 


.  which  raay  be  the  same  as  some  of  the  imagoi. 
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This  table  brings  to  light  some  curious  discordances  when  the  species 
from  the  American  and  European  rocks  are  compared.  This  indeed  is 
marked  in  every  instance  where  the  numbers  are  considerable  on  either  side, 
excepting-  in  the  Termitina,  where  we  have  six  American  to  ten  European 
species.  Europe  shows  a  decided  superiority  in  theOdonata,  where  thirty- 
t'nTir  species  are  offset  by  only  eleven  species  in  America;  and  it  is  not 
a  little  curious  (though  not  unexpected,  considering  the  nature  of  the 
deport )  that  it  is  here  only  that  the  amber  fauna  adds  scarcely  at  all  to  the 
European  preponderance.  The  American  Thysanura  find  no  counterpart 
in  the  European  rocks,  though  the  amber  fauna  counts  no  less  than  twenty  - 
eight  species,  while  the  American  representatives  of  the  Ephemeriiia  (six 
species),  the  Planipennia  (twelve  species),  and  the  Trichoptera  (twenty -five 
>pfcii--.)  far  outweigh  the  European  examples,  Ephemerina  (one  species), 
Planipennia  (six  species),  Trichoptera  (seven  species).  This  American 
preponderance  is  in  every  instance  counterbalanced  when  the  total  Tertiary 
yield  of  Europe  is  brought  to  view,  the  Ephemerina  showing  seven  species, 
the  Planipennia  nineteen  species,  and  the  Trichoptera  forty  species. 

If  the  smaller  groups  are  considered,  there  are  some  closer  correspond- 
ences, as  when  we  find  eight  species  of  American  Agrionina  to  ten  in  the  Euro- 
pean rocks,  two  American  to  one  European  Hemerobida?  and  Panorpidae,  two 
American  to  t\vo  European  Limnophilidae,  and  four  American  to  five  Euro- 
pean Phryganidae.  The  discrepancies,  however,  are  not  less  marked,  for 
we  find  of  groups  unrepresented  in  European  rocks  four  species  each  of 
Kaphidiidie  and  Chrysopidse,  seventeen  of  Hydropsychidae,  and  two  of 
Leptoceridae  in  American  strata,  which  in  the  first  two  instances  are  hardly 
or  not  at  all  represented  in  amber.  On  the  other  hand,  the  European 
rocks  show  species  of  Calopterygida?  (one),  Gomphidse  (three),  Cordulidae 
(two),  Sialidse  (one),  Ascalaphina  (two),  and  Myrmeleontidse  (one),  where 
the  American  rocks  are  wholly  destitute.  On  the  whole,  the  European 
rocks,  as  compared  with  the  American,  are  rich  in  Odonata  and  poor  in 
Ephemerina,  Planipennia,  and  Trichoptera.  While,  if  the  entire  Tertiary 
yield  of  Europe  is  considered,  America  nowhere  shows  a  considerable  pre- 
ponderance of  forms  excepting  in  the  small  planipennian  groups  of  Raphi- 
diida?  and  Chrysopidae,  while  Europe  has  a  very  striking  preponderance  in 
Thysanura,  Psocina,  Perlina,  ^Eschnina,  Libellulina,  and  Hemerobida?, 
having  in  none  of  these  cases  less  than  four  times  as  many  species  as 
America.  (February,  1884.) 
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Order  THYSA.NIJRA.    Latreille. 

All  \ve  have  hitherto  known  of  fossil  Thysannru  has  been  derived  from 
inclusions  in  amber,1  of  which  about  eighteen  species  of  six  or  seven  genera 
of  Lepismatida-  and  ten  species  of  four  genera  of  Podurida'  are  known; 
among  them  are  some  very  remarkable  forms.  Florissant  has  yielded  two 
species  of  this  group,  the  first  that  have  been  found  in  rock  deposits,  and 
one  of  them  in  considerable  numbers,  representing  a  species  of  exceptional 
interest. 

Suborder  BALLOSTOMA  Scudder. 

For  characters  see  under  the  single  specie.-,  at  the  end. 

PLANOCE Pll A LUS  Scudder. 
PLANOCKHMALI:S  ASELLOIDKS. 

See   ti.uilivs  in   tfsl    hrlinv.) 

flanix'i-plinlun  n^'Iloiil-'H  Sondil..  Mnn.   Nat.  Acad.  Sciences,  III,  85-90  Figs.  ( 1885) ;  iu  Zittel,  Handb. 

I'nlii'ont.,   I,  ii,  ??-',   Kii;.  ;i7v>  (1-8.".):    I1,,  itk  .   Sit/uii^sli.  nicdcrrli.  (icsellsch.  Natnr.  u.  Heilk., 
1—...  -.'H-  t  L885). 

Among  the  remains  of  animals  in  my  hands  found  in  the  ancient  lake 
basin  of  Florissant  are  about  forty  specimens  of  an  oniscil'orni  arthropod, 
about  a  centimeter  in  length,  whose  allinities  have  proved  verv  perplexing. 
This  does  not  result  from  poorness  of  preservation,  for  among  the  numerous 
specimens  apparently  all  the  prominent  external  features  are  found  com- 
pletely preserved,  and  even  the  c.ourse  of  some  of  the  internal  organs  may 
occasionally  be  traced;  but  it  presents  such  anomalies  of  structure  that  we 
are  at  a  loss  where  to  look  for  its  nearest  kin. 

It  appears  to  be  an  aquatic  animal.  Its  body  consists  of  three  large 
subequal  thoracic  joints,  and  an  abdomen  about  half  as  large  again  as  any 
one  of  them,  with  occasional  indications  of  a  feeble  division  into  four  seg- 
ments. These  are  the  only  jointed  divisions  that  can  be  found  in  the  body, 
there  being  no  distinct  head.  The  thoracic  segments  are  so  considered 
because  each  bears  a  pair  of  legs,  which  occur  nowhere  else.  Their  dorsal 
plates  are  large,  flat  longitudinally,  and  arched  transversely,  smooth,  and 
deeply  and  narrowly  notched  in  the  middle  of  the  front  margin.  The  first 
plate,  in  which  the  median  notch  is  more  conspicuous  and  open  than  in  the 

1  Since  this  was  written  Brongniart  has  described  a  species  from  the  Carboniferous  deposits  of 
i 'nmiuentrv.  France. 
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others,  also  narrows  and  becomes  more  arched  in  front,  so  as  to  form  a  sort 
of  hood.  The  legs  are  very  broad  and  compressed,  and  adapted  to  swim- 
ming, which  was  apparently  their  use,  as  there  would  be  no  need  of  such 
compression  to  crawl  into  chinks  when  tin-  body  is  so  much  arched.  They 
consist  of  a  femur,  tibia,  and  two  tarsal  joints,  terminated  by  a  single  curved 
claw.  The  femur  is  very  large,  subovate,  inserted  (presumably  by  a  coxa) 
in  large  cavities,  those  of  opposite  sides  separated  by  their  own  width,  and 
situated  a  little  behind  the  middle  of  each  segment.  The  tibia  is  also  very 
large  and  subovate,  but  more  elongated  and  sipum-i-  .-it  the  ends,  being 
about  twice  as  long  as  broad,  and  fringed  on  the  anterior  edge  b\  a  row  of 
delicate  hairs  as  long  as  the  width  of  the  joint.  Of  the  two  tarsal  joints,  the 


Fig.  3. 


Fig.  1,  dorsal  view  ;  Fig.  2,  lateral  view :  Fig.  :!.  traDsversc  stu'tional  view  of  Piano 
cephalns  aselloides  from  the  Oligocene  of  Florissant,  Colorado,  restoivd.  :md  magnified 
about  six  diameters. 


Fig.  1. 


basal  is  a  little  the  larger,  being  both  longer  and  stouter.  Each  is  armed 
at  the  tip  internally  with  a  tolerably  stout  spine  of  moderate  length,  and 
together  they  are  a  little  longer  than  the  tibia,  much  slenderer,  and  quad- 
rale  in  form.  The  terminal  claw  is  about  half  as  long  as  the  terminal  joint. 
The  hind  legs  are  somewhat  stouter  and  the  middle  pair  a  little  shorter 
than  the  others ;  but  otherwise  they  closely  resemble  each  other. 

The  different  segments  of  the  thorax,  as  stated,  are  protected  above  by 
the  development  of  distinct  chitinous  plates,  the  lower  edges  of  which  are 
clearly  marked,  and  extend  downward  to  the  concealment,  on  a  side  view, 
of  the  lower  part  of  the  body.  The  abdomen,  however,  seems  to  have 
no  such  specialization  of  the  integument  of  the  upper  surface.  It  is  stout, 
apparently  well  rounded  transversely,  and  tapers  to  a  produced  but  blunt 
tip,  which  is  armed  with  a  pair  of  slightly  recurved  stout  claws,  two  or 
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three  times  as  long  as  the  ley-claws,  arranged  as  if  to  drag  the  body  back- 
ward. The  abdomen  is  faintly  divided  into  four  segments,  often  entirely 
obscured.  Of  these  the  terminal  usually  appears  shorter  than  the  others, 
which  are  subequal. 

These  divisions  of  the  body  are  all  that  appear  to  have  belonged  to  the 
animal;  and  it  is  the  most  remarkable  fact  in  its  organization  that  it  cer- 
tainly had  no  distinct  chitinoua  head.  This  is  the  more  surprising  from  the 
clearness  with  which  the  thoracic  segments  are  marked.  All  that  one  can 
find  preserved  is  what  appears  to  be  a  ring  of  buccal  plates  terminating 
anteriorly  the  alimentary  canal,  and  which  was  evidently  capable  of  being- 
thrust  forward  a  long  distance  beyond  the  body.  If  it  were  not  for  the 
unusual  preservation  of  the  alimentary  canal  we  should  be  forced  to  con- 
sider the  head  as  lost  from  all  the  specimens,  notwithstanding  the  nearly 
perfect  preservation  of  the  other  parts;  but  in  several  specimens  the  ali- 
mentary tube  can  be  traced  with  ease  half  tluough  the  body,  terminating 
in  front  in  these  more  or  le>s  clearly  preserved  chitinous plates,  arranged  to 
forma  circle  a  little  smaller  than  the  coxa!  cavities.  What  is  most  remark- 
able is  the  extension  of  this  alimentary  tube  and  accompanying  buccal  plates 
like  a  proboscis  far  beyond  the  limits  of  the  body;  sometimes  forward 
(apparently  through  the  anterior  notch)  to  a  distance  in  front  of  the  first 
segment  equal  to  half  the  length  of  the  latter;  more  often  directed  down- 
ward as  well  as  outward,  perhaps  between  the  front  legs,  and  occasionally 
extending  beyond  the  bodv  to  nearly  or  quite  the  attire  Ian/fit  of  tin:  same. 
It  seems  to  leave  its  direct  course  within  the  body  at  about  the  middle  of 
the  first  thoracic  segment,  directly  in  front  of  which  position  the  buccal 
plates  appear  in  one  or  two  specimens,  apparently  in  the  position  of  repose. 
The  various  positions  in  which  these  buccal  plates  are  found  outside  the 
body,  both  when  their  connection  with  the  tube  is  traceable  and  when  it  is 
obscure  or  fails,  shows  how  perfectly  movable  a  proboscis  the  creature  pos- 
sessed. The  external  parts  of  the  head,  then,  may  be  said  to  have  been 
probably  composed  entirely  of  a  flexible,  extensible  membrane  capable  of 
protrusion  as  a  fleshy  proboscis,  separated  by  no  line  of  demarkation  from 
the  first  thoracic  segment,  and  bearing  as  appendages  only  a  series  of  buccal 
plates  for  mouth-parts,  and  beyond  this  nothing — neither  cranium,  eyes, 
an  ten  nre,  nor  palpi.  In  the  absence  of  eyes,  one  would  naturally  look  for 
the  development  of  tactile  organs  of  some  sort;  but  nothing  of  the  kind  is 
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discoverable  on  the  most  careful  special  search,  unless  such  au  office  may 
be  performed  by  long  delicate  hairs  which  seem,  in  some  few  instances,  to 
be  scattered  distantly  over  the  projected  mouth-tube. 

A  special  study  of  the  buccal  plates  in  the  twenty-four  or  twenty-five 
specimens  which  best  show  them  gives  no  very  satisfactory  explanation  of 
their  form  and  relations.  They  have  been  said  to  form  a  ring,  because  in  a 
considerable  number  they  are  so  arranged  ;  but  it  may  be  doubted  whether 
this  appearance  is  not  due  to  the  flaking  of  the  chitinous  parts.  Like  the 
lips  of  the  notches  of  the  thoracic  segments,  the  buccal  apparatus  was  evi- 
dently more  dense  and  thicker  than  other  tegumentary  parts,  for  these  are 
linker  colored  than  the  other  parts  and  often  carbonaceous.  In  this  con- 
dition the  central  portions  seem  liable  to  flake  away  and  leave  the  thinner 
edges  with  ragged  fragments  of  the  carbonaceous  inner  portions  attached, 
thus  frequently  forming  a  sort  of  irregular  ring  of  dark  chitine.  On  the 
other  hand,  it  is  just  as  common  for  fragments  to  become  chipped  out  from 
the  edges,  or  for  rounded  bits  to  fall  out  here  and  there,  producing  thereby 
an  almost  endless  variety  of  present  appearances.  Among  these  it  is  diffi- 
cult to  trace  the  clew  to  the  original  arrangement  and  form  of  the  plates. 
One  might  anticipate  that  these  would  have  occurred  around  the  central 
orifice  of  a  proboscis;  and  if  anything  of  this  sort  was  present  it  would 
appear  the  most  probable  (though  extremely  doubtful)  that  there  were  four 
subtriangular  plates  of  pretty  large  size,  the  lateral  the  larger,  nearly  meet- 
ing by  their  tips  at  the  center.  From  specimens,  however,  which  are  least 
broken,  it  would  seem  quite  as  probable  that  the  apparatus  consisted  of  two 
attingent  or  overlapping  circular  plates,  placed  transversely,  densest  cen- 
trally, which  bv  their  consolidation  form  an  oval  rounded  mass_.  How 
such  a  pair  of  plates,  or  compound  plates,  could  have  subserved  any  pur- 
pose in  the  procuring  of  food  I  can  not  understand,  but  that  such  is  their 
not  unfrequent  appearance,  especially  when  seen  through  and  protected  by 
the  thoracic  shield  of  the  first  segment,  is  nevertheless  the  fact.  It  is  to  be 
hoped  that  other  specimens  may  set  this  matter  at  rest.  Those  at  hand  allow 
no  move  definite  statement  than  has  been  made.  About  three-fourths  of 
the  specimens  of  this  species  show  the  buccal  plates  more  or  less  distinctly. 
In  all  but  three  they  lie  outside  the  body,  usually  at  a  distance  from  it  of 
about  half  the  length  of  the  first  thoracic  segment.  In  a  fourth  specimen 
they  lie  half  protruding  at  the  front  edge  of  the  body. 
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These  buccal  plates,  as  already  stated,  are  the  only  hard  parts  of  the 
head,  and  the  only  appendages.  Indeed,  the  only  claim  this  portion  of  the 
body  has  to  be  called  the  head  at  all  is  that  it  is  certainly  the  anterior  ex- 
tremity of  the  digestive  canal.  On  account  of  this  peculiarity  of  the  organi- 
zation of  the  head,  the  creature,  which  is  certainly  widely  different  from 
anything  known,  may  be  called  Planocephalus  (TrXavdco,  K£q>aXr/),  and  on 
account  of  its  onisciform  body,  Planocephalus  aselloides. 

The  first  impression  the  sight  of  this  strange  headless  creature  conveys 
is  that  of  an  isopod  crustacean.  But  the  limited  number  of  legs  at  once  puts 
its  reference  to  the  Crustacea  out  of  question,  since  no  abdominal  legs  at 
all  are  present.  Even  in  the  parasitic  Crustacea,  where  some  of  the  legs 
are  aborted,  the  same  is  the  case  with  the  segments  themselves  and  with  the 
joints  of  the  legs  which  remain.  The  clear  distinction  which  obtains  between 
the  thoracic  and  abdominal  regions,  and  the  limitation  of  the  jointed  legs  to 
a  single  pair  on  each  thoracic  segment  seems  to  lead  one  strongly  to  the 
conviction  that  these  important  elements  of  its  construction  place  it  among 
insects.  The  structure  of  the  legs  and  the  small  tapering  abdomen  furnished 
with  small  anal  appendages  tend  to  the  same  conclusion. 

Where  among  insects  it  should  be  placed  is  more  questionable.  Think- 
ing it  possibly  a  larval  form,  careful  search  has  been  made  among  all  the 
groups  into  which  it  could  by  any  possibility  be  presumed  to  fall,  viz,  among 
the  Neuroptera  and  Coleoptera,  but  nothing  in  the  slightest  degree  seeming 
to  be  related  to  it  could  be  found,  and  its  conspicuous  size  rendered  it  the 
less  probable  that  a  kindred  form  would  be  overlooked  On  account,  how- 
ever, of  its  apterous  character,  and  the  discovery  in  recent  ygars  of  certain 
curious  types  of  animals  (all  of  them,  however,  very  minute),  whose  affini- 
ties have  provoked  more  than  usual  discussion,  my  attention  was  early 
drawn  toward  certain  resemblances  which  Planocephalus  bears  to  the  Pau- 
ropida  among  Myriapods  and  to  the  Thysanura,  and  here,  if  anywhere,  its 
affinities  seem  likely  to  be  found. 

Its  passing  resemblance  to  the  obtected  forms  of  Pauropoda  which 
Ryder  has  published  under  the  name  of  Eurypauropodidse  is  certainly  very 
considerable,  especially  when  it  is  remembered  that  the  young  of  Pauropoda 
bear  only  three  pairs  of  legs.  The  position  of  the  more  mobile  part  of  the 
head  of  Eurypauropus  beneath  the  cephalic  shield  is  the  same  that  the  head 
of  Planocephalus  bears  to  the  first  thoracic  shield ;  and  the  mouth  parts  in 
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\ 
l><>th  are  confined  to  :i  somewhat  similar  circular  area;  there  are  no  eyes  in 

either,  ami  the  legs  terminate  in  a  single  curved  claw. 

On  the-  other  hand,  notonly  are  antenna'  of  a  highly  organized  character 
developed  iu  Pauropoda,  hut  the  upper  portion  of  the  head  carries  a  cephalic 
shield  as  large  and  conspicuous  as  the  others;  two  pairs  of  legs  are  de- 
veloped in  the  adult  on  every  or  nearly  every  segment  of  the  body,  and 
always  on  the  abdominal  to  the  same  extent  as  on  the  thoracic  segments,  no 
abdomen  being  distinct  from  a  thorax  as  in  Planocephalus,  but  all  the  joints 
of  the  body  entirely  similar;  the  legs  of  the  Pauropoda  are  formed  on  the 
mvriapodal  type,  consisting  of  cylindrical  niidifferentiated  joints,  while  those 
of  Planocephalus  are  hexapodal  in  character,  having  a  clearly  defined  femur 
and  tibia,  and  a  two-jointed  tarsus  conspicuously  smaller  and  shorter  than 
the  preceding  joints,  of  different  form  and  apically  spined. 

The  closer,  therefore,  we  compare  these  two  types  the  less  important 
seem  the  points  of  resemblance  and  the  more  important  the  points  of  diverg- 
ence between  them  ;  for  in  the  clear  distinction  of  the  thorax  and  abdomen, 
the  absence  of  abdominal  legs,  and  the  structure  of  the  legs  themselves — 
fundamental  features  of  its  organization — Planocephalus  clearly  belongs  to 
the  true  hexapod  type  of  insects. 

Its  probable  reference  to  the  Thysanura  may  be  defended  on  both 
negative  and  positive  grounds.  There  is  no  other  group  of  hexapods  to 
which  it  could  be  considered  as  more  likely  to  belong,  and  there  are  some 
special  thysanuran  features  in  its  structure,  anomalous  as  it  is.  Since 
Packard  has  shown  the  reasonableness  of  placing  the  Symphyla  (=Scolo- 
p<  idrella)  of  Ryder  in  the  Thysanura,  with  the  Collembola  and  Cinura  as 
coordinate  groups,  the  range  of  the  Thysanura  has  been  extended,  and  as 
a  group  of  equivalent  taxonomic  value  to  the  larger  divisions  of  winged 
insects  it  has  seemed  itself  to  gain  a  better  ratio  vivendi.  It  is  not  necessary, 
therefore,  in  considering  the  relations  of  Planocephalus  to  Thysanura  as  a 
whole,  to  limit  ourselves  to  points  of  comparison  which  it  may  have  to  one 
or  another  of  its  subordinate  groups,  but  consider  any  points  of  resemblance 
we  may  find  to  any  of  these  groups  indifferently.  The  thoracic  segments 
remind  us  not  a  little  of  some  Cinura,  while  the  abdomen  as  a  whole  recalls 
many  of  the  Collembola,  its  approximated  pair  of  specialized  anal  append- 
ages being  also  like  the  variously  developed  organs  of  all  Thysanura,  and 
unlike  anything  we  can  recall  in  any  myriapod.  The  legs,  in  the  develop- 
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ruent  of  the  basal  joints  and  in  the  smaller  double-jointed  tarsus,  are  closely 
related  to  those  of  some  Cinura — built  indeed  upon  the  same  general  pattern, 
excepting  that  in  Plauocephalus  they  are  specially  developed  for  swimming. 
In  the  claw  of  our  fossil  genus  we  have  something  decidedly  thysanuriform. 
We  have  heretofore  spoken  of  the  two  tarsal  joints  as  each  armed  apically 
with  an  interior  spine,  but  that  of  the  final  joint  arises  from  the  base  of  the 
curving  claw,  and  takes  on  more  or  less  its  direction,  though  only  half  as 
long  as  it,  causing  it  to  resemble  very  closely  the  smaller  digit  of  the  claw 
of  both  Collembola  and  Cinura,  which  is  always  inferior  to  the  larger,  and 
not  infrequently,  as  in  Lepidocyrtus,  etc.,  straight  instead  of  curved 

Of  course,  the  rudimentary  character  of  the  head  and  the  entire  obliter- 
ation of  the  cephalic  plates  render  our  fossil  very  distinct  from  any  known 
type  of  Thysanura.  But  these  features  separate  it  quite  as  widely  from  tiny 
other  group  that  may  be  suggested  for  it,  and,  taking  into  account  the  con- 
siderable development  of  the  thoracic  portions,  we  must  look  upon  Plano- 
cephalus  as  in  some  sense  a  lowly  form,  descended  from  a  type  in  whirh 
the  head  was  developed  at  least  to  some  extent,  and  this  renders  it  more 
probable  that  we  have  here  found  its  proper  place.  Moreover  when  we  ex- 
amine the  mouth-parts  of  Podura,  we  find  them  partially  withdrawn  within 
the  head,  reduced  in  external  presentation  to  a  small  circle  at  the  end  of  a 
conical  protrusion  of  the  under  side  of  the  head.  Take  away  the  cephalic 
plates,  withdraw  the  mouth-parts  to  the  same  protection  of  the  first  thoracic 
segment  which  they  now  enjoy  under  the  cephalic  dome,  imagine  fur- 
ther that  the  mouth-parts  could  be  protruded  to  their  original  position  when 
covered  by  a  cephalic  shield,  and  we  have  about  the  same  condition  of 
things  we  find  in  Planocephalus ;  indeed  the  extensibility  of  the  mouth- 
parts  beyond  the  thoracic  shield  seems  quite  what  one  might  expect  after 
the  loss  of  the  hard  parts  of  the  head  ;  and  the  mouth-parts  of  Planocepha- 
lus bear  much  the  same  relative  position  to  the  first  thoracic  shield  which 
those  of  Podura  bear  to  the  cephalic  shield. 

Assuming,  then,  that  Planocephalus  is  a  true  hexapod,  its  general  rela- 
tions are  certainly  with  the  Thysanura  rather  than  with  any  other  group ; 
while  the  character  of  the  legs,  the  half  developed  double  claw,  and  the 
anal  appendages  specialized  to  peculiar  use  are  characters  which  are  posi- 
tively thysanuran.  Add  to  this  that  we  find  in  Podura  something  in  a 
remote  degree  analogous  to  the  extraordinary  mouth-parts  of  Planocephalus, 
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which  \\e  should  in  vain  seek  elsewhere,  and  the  probability  that  we  find 
here  it<  nearer  allies  is  rendered  \  ery  strong,  and  the  more  so  from  the 
diversity  of  t'onn  and  tvpe  in  this  group  sine.-  the  addition  to  it  of  Scolo 
[H-ndrella.  The  discovery  of  a  collophore  or  something  homologous  to  it 
would,  we  conceive,  lie  decisive  on  the  point;  but  the  lateral  preservation 
of-nearlv  all  the  specimens  of  this  fossil,  and  the  obscurity  of  the  base  of 
the  abdomen  in  nearly  all,  not  only  forbid  its  determination  in  those  vet 
found,  but  render  it  doubtful  if  it  will  ever  be  discovered. 

The  position  of  this  group  among  the  Thysanura  must  be  an  independ- 
ent one  between  the  Cinura  and  the  S\  mphyla  and  of  an  equivalent  value 
to  them.  For  such  a  group  the  name  of  UAI.I.I  is  r  IMA  is  proposed,  in  reference 
to  the  remarkable  power  possessed  of  thrusting  forward  the  gullet  and  mouth- 
parts.  It  would  be  characterized  by  the  peculiarity  named,  by  the  lack  of 
any  chitinoiis  frame-work  of  the  head,  the  equal  development  of  three 
thoracic  segments  developed  dorsally  as  shields,  and  all  separated  from  a 
cylindrical  abdomen,  \\hich  is  armed  at  tip  with  a  pair  of  hooks  for  crawl- 
ing; legs  largely  developed  and  with  expanded  and  flattened  femora  and 
tibia-,  the  tarsi  two-jointed.  The  principal  points  toward  which  attention 
should  be  directed  for  the  more  perfect  elucidation  of  its  structure  are  the 
buccal  plates  and  a  possible  collophore 

Bertkau  compares  Planocephalus  with  an  insect  from  the  brown  coal 
of  Rott,  Rhenish  Prussia,  described  by  Hoyden  as  a  mite  under  the  name 
Limnochares  aiitiqims.  This  Uertkau  regards  as  a  larval  Galgulid,  one  of 
the  Bemiptera,  and  he  believes  Planocephalus  something  similar ;  but  he 
does  not  seem  to  me  to  justify  this  latter  view,  and  the  abundance  of  Pla- 
nocephalus with  the  absence  of  mature  Galgulida-  at  Florissant  seem  an 
obstacle  not  easily  thrown  aside. 

Ordinary  length  when  extended,  7-8mm :  breadth,  '2.5-3mm ;  diameter, 
of  mouth-parts,  0.511"". 

Florissant.  Sixty-six  specimens,  of  which  the  best  are  Nos.  302,  574, 
3508,  5229,  6933,  7907,  9782,  9896,  10551,  12807. 
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Suborder  CINURA  Packard. 
Family  LEPISMATID^E  Burmeister. 

This  group  has  heretofore  been  found  fossil  only  in  amber,  where 
eighteen  species  of  six  or  seven  genera  are  known  ;  but  a  single  species  has 
been  found  in  the  shales  of  Florissant,  Colorado. 

LEPISMA  Linnd 

The  species  provisionally  placed  here  seems  to  differ  decidedly  from 
known  types  in  the  structural  characters  of  the  legs,  but  the  single  speci- 
men preserved  being  very  imperfect,  it  is  not  at  present  generically  distin- 
guished. In  the  equality  of  the  caudal  setae  it  is  nearest  Lepisma,  but  the 
legs  are  very  different.  The  femora  resemble  closely  the  broad  coxae  of 
some  species  of  Lepisma,  and  would  have  been  taken  as  coxae  but  for  the 
slender,  elongated  joint  which  follows ;  one  of  the  legs,  too,  more  perfectly 
preserved  than  the  others,  shows  the  short  tarsus  following  the  tibiae,  and 
leaves  no  room  for  doubt  that  the  broadly  expanded  ovate  disks  on  either 
side  of  the  body  represent  the  femora,  to  which  succeed  a  slender,  rod-like 
tibia  of  equal  length  and  of  uniform  slenderness.  The  abdomen  consists  of 
ten  joints,  tapering  very  gently,  but  at  the  extremity  more  rapidly. 

Two  amber  species  were  referred  to  this  genus  by  Koch  and  Berendt, 
one  of  which  was  thought  to  be  almost  identical  with  Lepisma  saccharina, 
but  Menge  pointed  out  that,  notwithstanding  the  resemblance  between  the 
two,  they  differ  at  almost  every  point.  The  group  is  cosmopolitan. 

LEPISMA  PLATYMERA. 

PI.  12,  Fig.  18. 

A  single  specimen  in  which  the  head,  if  preserved,  is  separated  from 
the  body,  and  the  greater  part  of  the  thorax  is  lost,  but  the  whole  of  the 
abdomen  with  the  caudal  setae,  some  of  the  lateral  bristles,  and  most  of  the 
legs  are  fairly  preserved ;  the  latter  do  not  appear  in  the  figure.  The 
abdomen  is  slender  and  only  slightly  tapering,  excepting  on  the  last  three 
segments,  which  narrow  more  rapidly,  so  that  the  tip  of  the  abdomen  is 
about  half  as  broad  as  its  base.  The  legs  are  very  remarkable  for  the  size 
and  great  expansion  of  the  femora  and  the  contrasted  linear  tibiae ;  the 
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iemora  are  ovate  flattened  disks,  distally  subacuminate,  more  than  twice  as 
long  as  broad,  as  long  as  (fore  and  middle  femora),  or  even  longer  than 
(hind  femora),  the  width  of  the  base  of  the  abdomen  ;  the  tibia*  are  as  long 
as  the  femora  and  scarcely  stouter  than  the  caudal  seta?,  while  the  tarsi  are 
scarcely  if  any  slenderer  than  the  tibia-  and  less  than  half  their  length;  a 
fewjateral  bristles  nearly  as  long  as  the  width  of  the  abdomen  can  be  seen, 
indicating  that  one  such  projected  from  either  side  of  each  abdominal  seg- 
ment, that  borne  'by  the  last  segment  being  somewhat  longer  than  the 
others.  The  caudal  seta-  are  of  nearly  equal  length,  the  central  slightly 
longer  than  the  lateral  which  divaricate  gently,  and  are  nearly  if  not  quite 
as  long  as  the  body.  Nothing  can  be  made  of  the  detached  head  extremity 
more  than  its  slenderness,  it  being  about  half  the  width  of  the  base  of  the 
abdomen.  Probably  the  body  was  fusiform  in  outline,  slender,  tapering 
from  the  middle  of  the  thorax  more  rapidly  forward  than  backward.  The 
last  abdominal  segment  is  somewhat  abruptly  truncate. 

Length  of  abdomen,  5.5°""  ;  breadth  at  base,  i?""" ;  at  tip,  0.8mm  ;  proba- 
ble length  of  fore  and  middle  femora,  2mm;  their  breadth,  O.S""" ;  probable 
length  of  hind  femora,  ;;""";  their  breadth,  ().!>""";  length  of  tibia-,  1.75mm; 
of  tarsi,  0.75mm  (perhaps  incomplete) :  length  of  outer  caudal  setae,  8mm ; 
of  middle  caudal  seta,  8.5mi". 

Florissant.     One  specimen,  No.  1693. 

Family  TERMITINA  Stephens. 

It  has  generally  been  supposed  that  the  white  ants  were  present  and 
tolerably  well  represented  in  paleozoic  rocks,  but  most  of  the  species  which 
have  been  referred  to  this  family  have  been  shown  by  recent  researches  to 
belong  to  the  Protophasmida,  and  the  others  to  various  neuropteroid  Pala-- 
odictyoptera,  At  least  half  a  dozen  species  are  known  from  the  mesozoic 
rocks,  however,  most  of  them  coming  from  the  Lias  of  England,  'Germany, 
and  Switzerland,  the  most  common  type  being  the  extinct  genus  Clathro- 
termes  Heer,  peculiar  for  its  numerous,  transverse,  gently  oblique  cross- 
veins  in  the  costal  field  and  for  the  dark,  quadrate  spots  which  usually  ac- 
company these  and  other  cross- veins.  If  we  are  to  follow  E.  Geinitz,  the 
species  must  have  been  exceedingly  variable.  Two  white  ants  also  occur 
in  the  oolite  of  Bavaria,  which  Hagen  refers  to  Termes  proper.  (1885.) 
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The  family  of  Termitina  is  represented  in  the  Tertiaries  of  Europe  by 
twenty-nine  nominal  species.  Hagen,  however,  asserts  that  several  of  those 
purporting  to  come  from  amber  are  in  reality  copal  species,  and  this,  with 
synonyms  and  species  merely  nominal,  reduces  the  actual  number  to  sev- 
enteen. It  is  doubtful  if  one  of  these,  T.  peccanse  Massal.,  is  a  Termes  at 
all,  and  if  it  is,  its  position  can  not  be  further  defined  The  number  may 
therefore  be  considered  sixteen;  besides  this,  a  species  has  been  indicated 
without  name  from  the  'English  Tertiaries. 

Of  these  sixteen,  six  come  from  amber,  belonging  to  three  genera 
(Calotermes  two  species,  Termopsis  three,  and  Termes  one);  six  from 
Radoboj,  also  of  three  genera  (Hodotermes  two  species,  Termes  two,  and 
Eutermes  two);  and  three  from  Oeningen,  of  two  genera  (Hodotermes  two 
species,  Termes  one — the  same  as  found  at  Radoboj).  Besides  these  there 
is  a  Calotermes  from  Rott,  and  a  Hodotermes  from  Schossnitz 

The  section  comprising  the  genera  having  a  branched  scapular  vein  is 
therefore  represented  by  eleven  species  (Calotermes  three,  Termopsis 
three — from  amber  only,  Hodotermes  five),  while  the  section  with  simple 
scapular  has  only  five  species  (Termes  three,  Eutermes  two).  The  nominal 
and  doubtful  species  (and,  it  might  be  added,  most  of  the  synonyms)  fall 
into  the  latter  section,  and  should  doubtless  increase  it  somewhat.  As  it 
stands  the  first  section  has  two-thirds  of  the  fossil  species. 

Thirteen  of  these  sixteen  species  are  entered  in  Hagen's  Monographic 
der  Termiten;  the  others  have  since  been  published;  and  it  is  noteworthy 
that  of  the  eighty-four  modern  species  contained  in  this  monograph  fifty- 
five,  or  nearly  two-thirds,  belong  to  the  second  section;  in  other  words, 
only  31  per  cent  of  the  Tertiary,  but  65  per  cent  of  the  recent  species,  be- 
long to  the  second  section. 

The  additions  to  the  Tertiary  Termite-fauna  here  made  are  in  entire 
keeping  with  these  statistics;  six  species  are  described,  of  which  four  be- 
long to  the  first,  and  two  to  the  second,  section,  raising  the  number  of  Ter- 
tiary species  to  twenty-two,  or  about  one-fourth  the  number  of  recent 
species. 

Of  these  six  species,  three  belong  to  a  new  extinct  genus,  apparently 
peculiar  to  America,  but  possibly  including  some  of  the  species  from  the 
European  Tertiaries;  another  is  referred  doubtfully,  from  want  of  sufficient 
data,  to  Hodotermes,  which  has  yielded  species  from  Radoboj,  Oeningen, 
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and  Schossnitz,  as  well  as  among  modern  types;  while  the  other  two  prob- 
ably fall  into  Eutennes,  and  are  allied  to,  but  considerably  smaller  than, 
thf  species  from  Radoboj  placed  with  many  modern  types  in  the  same 
genus.  They  are  perhaps  more  nearly  allied  to,  as  they  certainly  agree 
better  in  size  with,  the  two  species  of  Termes  found  living  in  the  neighbor- 
ing valley  of  the  Fontaine  qui  Bouille.  Calotermes,  which  has  furnished 
sjit-ries  from  amber  and  the  Rhenish  basin,  Termopsis,  which  has  more  fos- 
sil (amber)  species  than  recent,  and  Termes  proper,  which  is  represented  at 
Oeningen  and  Radoboj  and  in  amber  and  the  Rhenish  basin,  all  seem  to  be 
wanting  in  the  American  Tertiaries.  The  composition  of  the  white-ant  fauna 
of  the  ancient  Florissant,  to  which  locality  the  known  American  fossils  are 
confined,  differs  considerably  from  that  of  the  localities  known  in  the  Eu- 
ropean Tertiaries,  but  resembles  that  of  Radoboj  more  closely  than  it  does 
any  other,  as  will  appear  from  the  following  table  of  representation: 

Firal  division. 


Florissant. 


I'aruternies  insignis. 
I'anitiTino  liagenii. 
Parotermos  fodiniB. 
Hodotermes  f  coloradenais. 


Hoilotermes 


[iniccrus. 


>'<  mini  dirixinn. 


Kiitrrmes  fossarum. 
Euteriue.s  lueadii. 


pri.-tinus. 
Kiitcnnrs  oliKciirus. 
EuIiTines  croat icns. 


Out  of  one  hundred  and  fifty-three  specimens  of  amber  white  ants  ex- 
amined by  Hagen  only  a  single  larva,  and  no  soldier,  was  found ;  all  other 
fossil  individuals  have  also  been  winged  specimens;  but  it  is 'worthy  of 
special  remark  that  in  the  collection  of  twenty-six  individuals  from  Floris- 
sant one  is  a  larva.  The  scarcity  of  such  forms,  whether  in  amber  or 
lacustrine  deposits,  is  easily  explained  by  the  habit  of  life  of  these  creatures. 

The  very  presence  of  so  considerable  a  number  of  Termitina  (twenty- 
six  specimens,  six  species')  in  the  Florissant  beds  is  indicative  of  a  much 

1  According  to  Hagen  (Linn.  Ent.,  vol.  12,  p.  244)  no  locality  in  the  world  has  yielded  more  than 
nine  species  of  living  types;  they  so  rarely  number  more  than  four,  that  he  had  formerly  indicated 
this  aa  the  limit,  so  far  as  known. 
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warmer  climate  formerly  than  the  locality  now  enjoys.  Only  three  species 
of  white  ants,  and  of  these  only  one  belonging  to  the  section  with  branched 
scapular  vein,  have  been  recorded  from  the  United  States  north  of  the  Gulf 
margin,  excepting  on  the  Pacific  coast,  where  one  or  two  more  extend  as 
far  north  as  San  Francisco.  Yet  seventeen  species  in  all  are  recorded  from 
North  America  by  Hagen  in  1861,  and  some  have  since  been  added  to  the 
list;  while  his  South  American  list  (nearly  all  from  Brazil)  includes  thirty- 
one  species,  of  which  five  are  repeated  from  the  North  American  list.  Flor- 
issant is  situated  in  39°  north  latitude,  and  Hagen  says  that  the  family 
only  rarely  (tvenig),  and  that  only  in  the  northern  hemisphere,  extends  be- 
yond the  fortieth  degree  of  latitude.  One  species  occurs  as  far  north  as 
Manitoba.  (September,  1881.) 

TabU  of  the  genera  of  Termitina. 
Scapular  vein  branched. 

Subraarginal  vein  present 1.  Parotermes. 

Submarginal  vein  absent 2.  Hodoterme*. 

Scapular  vein  unbranched 3.  Eutermes. 

1.  PAROTERMES  Scudder. 

Parotermes  Scudd.,  Proc.  Amer.  Acad.  Arts  and  Sci.,  XIX,  135  (1883). 

Head  rather  large,  short-oval  in  form,  almost  as  broad  anteriorly  as 
posteriorly,  well  rounded  behind ;  eyes  small,  ocelli  wanting ;  antennae 
longer  than  the  head,  but  shorter  than  the  head  and  prothorax,  slender,  per- 
haps slightly  broader  in  the  middle  than  at  either  end,  composed  of  about 
twenty  equal  joints,  shorter  than  broad.  Prothorax  from  a  half  to  a  third 
as  long  as  the  head,  narrower  than  or  only  as  broad  as  it,  broader  in  front 
than  behind,  subquadrate,  with  the  hinder  angles  rounded  off.  Wings 
slender  and  straight,  subequal,  less  than  half  as  long  again  as  the  body,  four 
times  as  long  as  broad ;  basal  scale  obscure  in  most  specimens  examined, 
moderately  large,  as  long  as  the  prothorax,  its  costal  margin  convex ;  costal 
margin  of  wing  straight  nearly  to  the  tip,  which  tapers  to  a  well-rounded 
point ;  marginal  and  mediastinal  veins  both  present,  the  latter  distinct  and 
reaching  nearly  to  the  middle  (sometimes  only  to  the  end  of  the  basal  third) 
of  the  costal  border ;  scapular  vein  running  parallel  to  the  costal  margin  to 
the  tip  of  the  wing  and  emitting  from  five  to  seven  very  oblique  gently 
curving  superior  branches  at  pretty  regular  intervals,  the  second  arising 
before  the  middle  of  the  vein ;  it  also  emits  a  couple  of  inferior  branches 
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from  opposite  the  base  of  two  of  the  later  branches  which  strike  the  apex 
of  the  wing,  diverging  from  the  main  vein  no  more  than  the  superior 
branches.  Externomedian  vein  also  running  parallel  to  the  costal  margin 
throughout  the  greater  part  of  the  wing,  and  not  so  far  removed  from  the 
scapular  as  the  latter  is  from  the  costal  margin  ;  it  has  four  or  five  simple  or 
forked  branches,  mostly  arising  in  the  basal  third  of  the  wing,  and  with  these 
branches  takes  a  remarkably  longitudinal  course  obliquely  toward  the  hind 
margin  and  parallel  to  the  inferior  apical  branches  of  the  scapular  vein ;  it 
therefore  occupies  the  greater  part  of  the  wing.  The  internomedian  vein  is 
reduced  to  a  very  contracted  area,  consisting  apparently  of  only  a  single 
forked  vein  or  two  in  the  narrowing  basal  part  of  the  wing.  The  feeble  char- 
acter of  the  externomedian  and  iuternomedian  veins,  ;is  well  as  of  the  inferior 
branches  of  the  scapular  vein,  prevents  their  preservation  on  most  of  the 
fossils,  and  it  is  only  in  a  few  specimens  that  the  whole  or  nearly  the  whole 
can  be  made  out.  There  is  apparently  no  net-work  or  reticulation  anywhere 
on  the  membrane  of  the  wing.  The  abdomen  is  large  and  ovate,  generally 
broader  than  the  rest  of  the  body. 

This  genus,  which  is  most  nearly  allied  to  Termopsis  and  Calotermes, 
differs  from  each  of  them  in  points  wherein  they  differ  from  each  other,  and 
has  some  peculiarities  of  its  own.  It  differs  from  Calotermes  in  its  shorter 
wings  (relative  to  the  length  of  the  body),  which  lack  any  fine  reticulation, 
and  in  its  want  of  ocelli.  From  Termopsis  it  differs  in  its  slenderer  but  yet 
shorter  wings,  without  reticulation,  its  uniform  scapular  vein  running  par- 
allel to  the  costa  throughout  and  provided  with  fewer  and  straight  branches. 
From  both  it  differs  in  the  presence  of  distinct  inferior  branches  to  the 
scapular  vein,  but  especially  in  the  slight  development,  of  the  internomedian 
vein,  the  excessive  area  of  the  externomedian  vein,  and  the  course  of  the  lat- 
ter, which  is  approximated  much  more  closely  than  usual  to  the  scapular 
vein  and  emits  branches  having  an  unusually  longitudinal  course.  These 
last  peculiarities  also  separate  this  genus  still  more  widely  from  Hodotermes, 
with  which  it  agrees  pretty  closely  in  many  points,  and  in  which  Hagen 
places  most  of  the  larger  Termitina  described  by  Heer  from  the  European 
Tertiaries,  although  they  do  not  appear  to  agree  with  the  characteristics  of 
the  genus  as  given  by  him,  and  certainly  approach  in  some  of  theif  features 
the  peculiarities  of  the  present  genus.  It  is,  however,  impossible  from 
Heer's  figures  alone  to  judge  whether  they  are  really  more  closely  allied 
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to  Hodotertnes  or  Parotermes ;  a  nearer  examination  of  the  types  them- 
selves would  perhaps  decide;  but  at  present  Parotermes  must  be  con- 
sidered peculiar  to  the  American  Tertiaries. 

The  species  are  all  of  pretty  large  size.     They  may  be  separated  as 
follows : 

Table  of  the  species  of  Parolermet. 

Abdotueu  considerably  broader  than  the  thorax. 

Wings  produced  at  the  apex;  submarginal  vein  short;  branches  of  the  externomedian  vein  and 

inferior  branches  of  scapular  more  oblique  than  the  superior  scapular  branches I.  P.  insignis, 

Wings  rounded  at  the  apex;  suhmarginal  vein  long;  branches  of  the  snbraediau  vein  aud  infer- 
ior branches  of  the  scanular  as  longitudinal  as  the  superior  scapular  branches 2.  P.  haijenii. 

Abdomen  no  broader  than  thorax 3.  P.  fodinte. 

1.  PAROTERMES   INSIGNIS. 
PI.  12,  Figs.  13,  14. 

Parotermes  insignia  Scudd.,  Proc.  Anier.  Acad.  Arts  and  Sci.,  XIX,   137-139  (1883);  in  Zittel,  Handb. 

Palteont,,  I,  ii,  773,  Fig.  974  (1885). 

Head  broad  oval,  of  pretty  regular  shape,  but  broadest  in  the  middle 
of  the  hinder  half,  the  front  and  hind  border  broadly  rounded ;  there  is  a 
slight  median  longitudinal  suture  in  the  posterior  half  of  the  head.  Eyes 
one-fifth  the  diameter  of  the  head,  situated  with  the  front  margin  slightly 
more  distant  from  the  front  than  from  the  hind  border  of  the  head  and  the 
outer  margin  just  within  or  at  the  lateral  margin  of  the  head ;  they  do  not 
appear  to  project  strongly  above  the  surface.  Antennae  scarcely  so  long  as 
the  head  and  pro  thorax  together,  composed  of  about  twenty  to  twenty-two 
joints,  the  basal  joints  twice  as  broad  as  the  stem,  the  others  broader  than 
long  and  equal  throughout,  not  enlarged  toward  the  middle  of  the  antennae. 
Pronotum  nearly  twice  as  broad  as  long,  as  broad  as  the  head,  the  front 
margin  nearly  straight  with  slightly  rounded  corners,  the  hind  border  and 
sides  forming  one  nearly  uniform,  broad,  semicircular  curve ;  its  surface  ap- 
pears to  be  flat,  or  at  least  there  is  no  median  impressed  line.  Mesonotum 
a  fourth  broader  than  long,  with  a  distinct  median  impressed  line,  at  least  in 
the  front  half,  subquadrate  in  shape,  broadest  in  the  middle  of  the  front  half, 
and  tapering  slightly  and  regularly  behind,  the  front  margin  broadly  rounded 
to  the  shoulder  of  the  wing.  Metanotum  about  as  long  as  the  mesonotum 
and  of  a  similar  shape,  but  tapering  more  rapidly  behind,  and  likewise  with 
a  median  impressed  line  more  distinct  anteriorly.  Abdomen  obovate,  broad, 
and  about  equally  rounded  at  either  end,  in  the  middle  nearly  half  as  broad 
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again  as  any  other  part  of  the  body,  in  length  just  about  equaling  the  en- 
tire thorax.  Abdominal  appendages  obscurely  seen  in  a  single  individual, 
where  they  are  tolerably  stout,  tapering  slightly,  very  bluntly  terminated, 
and  about  as  long  as  the  last  abdominal  segment.  Legs  very  short,  the 
fibi;e  being  shorter  than  the  width  of  the  thorax,  and  armed  at  tip  with  a 
paip-of  short  straight  spurs;  tarsi  not  more  than  half  as  long  as  the  tibiae, 
but  the  separate  joints  an-  not  deter  mi  n  able  on  anv  of  the  specimens. 

Wings  four  times  as  long  as  broad,  the  middle  of  the  front  pair  reaching 
the  end  of  the  abdomen,  long  and  very  regularly  obovate,  the  only  differ- 
ence in  the  form  of  the  two  extremities  being  in  the  gentler  tapering  of  the 
base  and  the  straighter  course  of  the  costal  margin  next  the  base.  The 
basal  scale  is  triangular,  about  as  long  as  the  mesonotum,  its  costal  and 
outer  margins  each  a  very  little  convex.  The  scapular  vein,  its  superior 
branches,  and  the  mediastinal  are  stout,  while  the  other  veins  are  very 
feeble  and  only  appear  under  favorable  preservation.  The  submarginal 
vein1  is  crowded  against  the  margin,  but  does  not  run  fairly  into  it  before 
•the  end  of  the  basal  fifth  of  the  wing.  The  mediastinal  vein  terminates  a 
short  distance  before  the  middle  of  the  wing.  The  scapular  vein  runs  at 
only  a  short  distance  from  and  parallel  to  the  margin,  and  emits  from  five 
to  eight  superior  branches  running  in  an  extremely  longitudinal  course  to 
the  costa;  usually  the  first  branch  is  thrown  off  almost  as  far  out  as  the 
middle  of  the  second  quarter  of  the  wing,  but  where  the  branches  are 
niuneroii>  three  branches  are  thrown  off  before  the  middle  of  the  wing;  in 
addition  to  the  superior  veins  two  inferior  veins  are  emitted  in  the  apical 
third  of  the  wing,  and  strike  the  lower  margin  of  the  wing  just  below  the 
apex.  The  externomedian  vein  runs  subparallel  to,  but  a  little  divergent 
t'n  mi.  the  scapular,  and  nearly  as  far  from  it  as  it  is  from  the  costal  margin, 
emitting  four  inferior  simple  or  forked  branches  which  cover  the  greater 
part  of  the  hind  border  with  their  nervules ;  from  near  the  middle  of  the 
wing  a  superior  branch  is  also  emitted,  which  is  soon  lost.  The  interno- 
median  vein  is  forked,  and  strikes  the  margin  near  the  middle  of  the  basal 
half. 

Although  in  the  number  of  branches  to  the  scapular  vein  the  speci- 
men showing  the  wings  most  clearly  (No.  7752)  differs  considerably  from 

1  What  I  here  call  the  submarginal  vein  is  the  short  simple  vein,  sometimes  present  in,  at  other 
times  absent  from,  Termitina,  which  precedes  the  mediastinal  vein.     Hagen  calls  it  the  first  branch  of 

his  sii  lii-iist a. 
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the  others,  the  vein  commencing  to  branch  at  a  considerably  earlier  point, 
all  the  specimens  agree  so  well  in  every  other  particular  that  these  would 
appear  to  be  individual  variations.  It  is  the  largest  species  of  the  genus. 
Length  of  body,  11.5mm;  breadth  of  thorax,  2.5mm;  of  abdomen,  3.3mm; 
length  of  antennae,  4.25mm  ;  of  front  wing,  13.3mm  ;  breadth  of  same,  3.35wra  ; 
length  of  middle  tibia,  2mm;  of  tarsi,  1.25mm;  of  abdominal  appendages, 
0.65mm. 

Florissant.     Four  specimens,  Nos.  400,  7752,  9041,  14400. 

2.  PAROTERMES  HAGENII. 
PL  12,  Fig.  2. 

Parotermes  hagenii  Scudd.,  Proc.  Amer.  Acad.  Arts  and  Sci.,  XIX,  139-140  (1883). 

Head  roundish  obovate,  very  regularly  rounded,  scarcely  half  as  long- 
again  as  broad,  broadest  at  the  eyes,  which  are  scarcely  behind  the  middle, 
and  are  deeply  set,  their  outer  border  projecting  but  little  beyond  the  con- 
tour of  the  head.  Antennae  nearly  as  long  as  head  and  pronotum  taken 
together,  composed  of  about  twenty-six  joints,  subequal  beyond  the  base, 
a  little  tapering  at  the  tip.  Pronotum  more  than  twice  as  broad  as  long, 
fully  as  broad  as  the  head,  the  front  margin  slightly  concave,  the  hind 
border  and  sides  forming  a  regular  broad  curve.  Mesonotum  and  metano- 
tum  shaped  exactly  as  in  P.  insignis,  and  with  a  similar  impressed  line. 
Abdomen  obovate,  but  with  more  parallel  sides  than  in  P.  insignis,  being 
only  a  little  broader  than  the  thorax,  and  nearly  as  long  as  the  rest  of  the 
body,  including  the  head.  Abdominal  appendages  tolerably  slender,  equal, 
bluntly  pointed,  composed  of  five  or  six  joints,  the  last  of  which  appears 
to  be  two  or  three  times  as  long  as  the  others,  which  are  equal ;  the  whole 
is  about  half  as  long  as  the  pronotum.  Legs  short,  but  longer  than  in  P. 
insignis,  the  tibiae  being  about  as  long  as  the  width  of  the  thorax,  but  they 
are  imperfectly  preserved  on  all  the  specimens. 

Wings  a  little  more  than  four  times  longer  than  broad,  the  middle  of 
the  front  pair  scarcely  reaching  the  extremity  of  the  abdomen,  broadest  in 
the  middle,  tapering  almost  as  much  apically  as  basally,  the  tip  roundly 
pointed,  the  costal  margin  pretty  straight  until  shortly  before  the  tip,  the 
lower  margin  broadly  curved.  The  basal  scale  is  of  the  same  shape  and 
size  as  in  P.  insignis,  but  with  a  stronger  costal  curve.  The  scapular  vein 
and  its  superior  branches  are  stout,  its  inferior  branches  and  the  veins  below 


NEUROPTERA— TERMITINA.  1 1 1 

fee  I  ile,  so  as  only  to  appear  under  favorable  circumstances,  being  visible 
in  only  halt'  of  tin-  .specimens  before  me.  The  submarginal  vein  of  the 
trout  wing  terminates  at  about  tin-  middle  of  the  basal  half  of  the  wing, 
and  about  opposite  the  origin  of  the  first  superior  scapular  branch.  The 
mediastinal  vein  extends  about  to  the  middle  of  the  wing  both  in  the  front 
and-hind  wings.  The  scapular  vein  is  related  to  the  margin  exactly  as  in 
P.  hiMgnis,  and  lias  I'm-  or  six  superior  branches  on  the  hind  wing,  six  or 
seven  on  the  front  win-  ;  on  the  front  wing  they  originate  at  subequal  dis- 
tances apart,  commencing  usually  at  about  the  middle  of  the  basal  half  of 
the  \\ini:.  but  when  then-  an-  hut  six  branches  (which  appears  to  be  less 
commonly  tin-  case)  tin-  iirM  originates  at  a  givater  distance  from  the  base; 
on  the  hind  wing  there  i>  ^renter  irregularity  :  in  one  specimen,  that  fig- 
ured Xo.  s<i  1  i! ),  there  are  live  hranchfs  on  the  left  hind  wing,  the  first  orig- 
inating beyond  the  middle  of  tin-  wing,  while  on  the  right  wing  there  is  an 
additional  vein,  originating  far  before  tin-  second,  at  the  middle  of  the  basal 
halt'  of  the  wing;  in  another  specimen  with  only  ti\e  \eins  (No.  8250)  the 

ba>al  branch  originates  somewhat  bey 1  the  middle   of  the  basal  half  of 

the  wing,  and  the  others  follow  at  subequal  intervals  ;  besides  these  superior 
there  aYe  two  inferior  nervules  arising,  the  first  at  the  end  of  the  middle 
third  of  the  wing,  opposite  a  superior  branch,  and  the  second  opposite  the 
succeeding  branch;  sometimes  a  third  vein  appears  beyond  these;  after 
parting  from  the  scapular  vein  these  take  a  longitudinal  course  and  termi- 
nate at  the  tip  of  the  wing.  The  externomedian  vein  runs  subparallel  to 
the  scapular,  diverging  slightly  from  it  and  being  as  far  from  it  as  it  is  from 
the  costal  margin  ;  it  emits  two  or  three  inferior  branches,  the  last  scarcely 
he\ond  the  middle  of  the  wing,  the  basal  ones  of  which  appear  to  be 
forked,  but  all  having  an  unusually  longitudinal  course,  being  onlv  slightly 
deflected  towards  the  lower  margin.  Xothing  can  be  said  of  the  interno- 
median  vein. 

This  species  differs  from  P.  insignia  by  its  more  laterally  disposed  eyes, 
rounder  head,  differently  shaped  wings,  more  longitudinally  disposed 
branches  of  the  externomedian  vein,  and  longer  and  narrower  abdomen. 

Length  of  body,  10.5-12,  av.  1  lmn' :  breadth  of  thorax,  2.1mm;  of  abdo- 
men, 2.6mm;  length  of  antenna,  4mm ;  of  front  wing,  13.5-15.5,  av.  14auu ; 
l.re.-idth  of  same,  3.35mm ;  length  of  middle  tibia,  1.65mm ;  of  abdominal 
appendages,  0.65mm. 
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Named  for  Dr.  H.  A.  Hagen,  the  distinguished  monographer  of  the 
Termitina,  living  and  fossil. 

Florissant.  Seven  specimens,  NOB.  4629,  4652,  5224,  6030,  8250,  8616, 
14167. 

3.  PAROTERMES  FODIN.E. 

PL  12,  Figs.  3,  22. 
Parotermes  foAince  Scudd.,  Proc.  Amer.  Acad.  Arts  and  Sci.,  XIX,  141  (1883). 

Head  oblong  obovate,  half  as  long  again  as  broad,  the  eyes  large,  cir- 
cular, about  one-fifth  the  diameter  of  the  head,  slightly  projecting  beyond 
the  sides,  the  anterior  edge  near  the  middle  of  the  head.  Pronotum  trans- 
versely lunate,  as  broad  as  the  head,  less  than  twice  as  long  as  broad,  the 
front  margin  regularly  and  considerably  concave,  the  hind  margins  and 
sides  forming  one  uniform  strongly  convex  curve,  the  anterior  lateral  angles 
rounded  off.  Mesonotum  and  metanotum  obscurely  preserved,  but  appar- 
ently formed  much  as  in  the  other  species,  the  mesonotum  being  of  about 
the  same  width  as  the  pronotum.  Abdomen  rather  long  and  comparatively 
slender,  scarcely  if  at  all  exceeding  in  width  the  parts  in  front,  the  sides 
being  unusually  parallel,  the  tip  well  rounded,  the  whole  as  long  as  the 
rest  of  the  body.  Abdominal  appendages  very  small,  stout,  being  only  a 
little  more  than  twice  as  long  as  broad,  largest  in  the  middle,  and  tapering 
either  way,  the  tip  blunt,  the  whole  not  longer  than  the  diameter  of  the 
eye.  Legs  poorly  and  partially  preserved  in  a  single  specimen,  showing 
them  to  be  much  as  in  P.  hagenii,  the  hind  tibia  being  only  a  little  shorter 
than  the  width  of  the  mesothorax. 

Wings  four  times  as  long  as  broad,  the  middle  of  the  front  pair  reach- 
ing the  tip  of  the  abdomen ;  the  exact  form  can  not  be  made  out,  but  the 
costal  margin  is  straight  until  very  near  the  tip,  and  the  hind  border  appears 
to  be  uniform  and  to  make  the  wing  slightly  broadest  just  beyond  the  mid- 
dle. The  submarginal  vein  is  unusually  long,  running  into  the  costa  only 
a  little  before  the  middle  of  the  wing.  The  mediastinal  terminates  not  far 
beyond  th.e  middle  The  scapular  vein  has  five  or  six  branches  in  the  front 
wing,  generally  five  in  the  hind  wing,  the  first  appearing  always  to  origi- 
nate at  the  end  of  the  basal  third  of  the  wing.  The  inferior  nervules  of 
this  vein  and  the  course  of  the  branches  of  the  veins  below  can  not  be 
determined  in  any  of  the  specimens,  but  there  are  faint  indications  of  their 
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presence,  and  nothing-  in  them  appears  to  distinguish  this  species  by  any 
marked  peculiarities  from  the  others  of  the  genus. 

This  species  differs  from  the  others  here  described  in  its  considerably 
smaller  size,  slender  abdomen,  and  much  smaller  abdominal  appendages. 

Length  of  body,  9mm  ;  breadth  of  thorax,  2""" ;  length  of  front  wing, 
13mm;  breadth  of  same,  3.25mm;  length  of  hind  tibia,  2mm ;  of  abdominal 
appendages,  0.25mm. 

Florissant.     Four  specimens,  Nos.  1247,  1253,  7608,  11190  and  14391. 

2.  HODOTERMES  Hagen. 

Ha  gen  refers  to  this  genus  two  fossil  species  from  Oeningen  and  two 
from  Radoboj.  Assmann  also  describes  a  species  from  Schossnitz,  and  one 
of  the  Florissant  white  ants  is  referred  here  doubtfully.  The  fossil  there- 
fore nearly  equal  in  number  the  living  species,  which  are  all  inhabitants  of 
the  Old  World,  the  most  northern  species  being  found  in  Hgypt. 

HODOTERMES  ?  COLORADENSIS. 
PI.  12,  Fig.  6. 

Hodotermeiil  coloradensis  Scudd.,  Proc.  Amer.  Arad.  Arts  and  Sci.,  XIX.  14-2-143  (1883). 

Mt-tanotum  considerably  narrower  than  the  mesonotum,  as  long  as 
broad,  tapering  posteriorly,  the  front  border  straight,  the  hind  border 
rounded.  Abdomen  ovate,  stout,  less  than  twice  as  long  as  broad,  the  sides 
full,  as  broad  as  the  mesothorax,  posterior  extremity  rounded.  Abdominal 
appendages  long  and  slender,  half  as  long  as  the  metanotum,  composed  of 
at  least  six  or  seven  joints,  slightly  tapering,  terminating  very  bluntly. 

Wings  vcrv  long,  the  middle  of  the  front  pair  lying  far  beyond  the  tip 
of  the  abdomen.  Submarginal  vein  absent  from  all  the  wings.  Jlediasti- 
nal  vein  terminating  at  the  middle  of  the  front  border.  Scapular  vein 
parallel  to  the  front  margin,  with  at  least  four  branches  in  both  wings,  and 
in  the  front  pair  pretty  certainly  five  branches,  and  perhaps  six;  the  first 
branch  originates  in  the  front  wing  at  the  end  of  the  basal  fourth  of  the 
wing,  in  the  hind  wing  a  little  farther  out. 

This  species  is  readily  distinguished  from  all  the  other  fossil  Termitina 
of  North  America  by  its  very  great  size,  the  length  of  the  wings  being 
double  that  of  any  other.  Although  the  specimen  is  very  imperfect,  the 
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tip  and  lower  half  of  the  wings  being  absent,  as  well  as  the  head,  prothorax, 
and  legs,  it  differs  so  much  from  the  species  of  Parotermes,  in  the  absence 
of  the  submarginal  vein  and  the  great  length  of  the  abdominal  appendages, 
that  it  probably  can  not  be  associated  with  them  generically.  In  size  and 
general  appearance  it  agrees  so  fairly  with  the  Tertiary  species  described  by 
Heer,  referred  to  Hodotermes  by  Hagen,  that  I  place  the  species  provision- 
ally in  the  same  genus,  from  which  (as  from  all  other  genera  so  far  as  I 
know  in  which  the  structure  of  the  wings  would  allow  it  to  be  placed),  it 
differs  by  the  great  length  of  its  anal  appendages. 

Length  of  body  as  preserved,  9mm  (probably  it  reached  about  12)  ;  of 
abdomen,  6mm  ;  breadth  of  same,  4.5mm  ;  length  of  fore  wing,  23ffim  or  more  ; 
of  abdominal  appendages,  1.25mm;  breadth  of  same,  0.3mm. 

Florissant.     One  specimen,  No  6010. 

3.  EUTERMES  Heer. 

The  remaining  species  fall  into  the  division  of  Terrnitina  in  which  the 
scapular  vein  is  unbranched,  and  it  is  uncertain  whether  they  should  fall  in 
Termes  proper  or  in  Eutermes,  the  veins  below  the  scapular  being  in  all 
cases  poorly  preserved  or  wholly  obliterated.  The  limited  number  of  an- 
tenna! joints  in  such  as  have  these  preserved  sufficiently  for  examination, 
and  the  occasional  indication  of  a  broad  subscapular  field  in  others,  lead 
rather  to  the  presumption  that  they  should  be  placed  in  Eutermes.  Two 
species  have  been  found  at  Florissant,  The  genus  has  been  well  known  in 
a  fossil  state,  four  species  having  been  described  from  Radoboj  in  Croatia 
and  five  from  Prussian  amber.  Indeed,  the  genus  was  first  founded  upon 
fossil  species,  but  it  was  soon  seen  that  many  living  forms  belonged  to  the 
same  group.  The  existing  species,  some  thirty  in  number,  belong  almost 
exclusively  to  the  tropics,  and  especially  to  those  of  the  southern  hemi- 
sphere. 

The  two  species  of  Eutermes  which  have  been  found  at  Florissant 
may  be  separated  by  the  following  features : 

Table  of  the  species  of  Eutermes, 

Head  l>roader  behind  than  in  front,  scarcely  half  as  long  again  as  broad  ;  pronotum  semicircular,  the 
posterior  curve  uniform 1.  E.  fossarum. 

Head  not  broader  behind  than  iu  front,  fully  half  as  long  again  as  broad  ;  pronotum  very  short,  the 
hind  margin  more  or  less  truncate 2.  E.  meadii. 
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1.    EUTERMES   FOSSARUM. 

PI.  12,  Fig.  20. 
r.utrrmei  fossamm  Scndd.,  Proc.  Amer.  Acad.  Arts  and  Sci.,  XIX,  143-144  (1883). 

Head  very  regularly  obovate,  a  little  broader  behind  than  in  front, 
nearly  half  as  long  again  ;is  broad,  its  posterior  border  well  rounded.  Eyes 
r.Tther  small,  situated  in  the  middle  lateral!  v,  projecting  but  little.  Anten- 
na' srarrrlv  if  any  longer  than  the  head,  rather  stout,  enlarging  away  from 
the  base,  composed  apparently  of  less  than  fifteen  joints.  Pronotum  as 
broad  as  the  head  and  twice  as  broad  as  long,  semicircular,  the  front  border 
scarcely  concave,  the  front  margins  slightly  rounded.  Mesonotum  and 
metanotmn  as  broad  as  pronotmn,  quadrate,  equal,  about  half  as  broad 
again  as  long.  Abdomen  somewhat  longer  than  the  rest  of  the  body  and 
slightly  broader  than  the  thorax,  with  gently  rounded  sides  and  well- 
rounded  tip :  no  abdominal  appendages  are  discoverable  on  any  of  the 
specimens.  Legs  poorly  preserved  on  all  specimens ;  apparently  they  are 
of  medium  length. 

\Vings  rather  more  than  four  times  as  long  as  broad,  the  middle  of  the 
front  pair  not  reaching  the  tip  of  the  abdomen,  very  uniform  and  regular, 
of  nearly  equal  breadth  throughout  the  middle  two-thirds,  the  costal  mar- 
gin straight  until  just  before  the  tip.  Scapular  vein  parallel  to  the  margin, 
the  subcostal  area  infumated ;  veins  below  the  scapular  not  determinable. 
The  basal  scale  appears  to  be  small,  broad,  triangular,  its  costal  border 
swollen. 

Length  of  body,  6.5-7.5,  av.  7.15mm;  of  abdomen,  3.5-4.5,  av.  4.15mra; 
breadth  of  pronotum,  1.2mm;  of  abdomen,  1.5mm;  length  of  antennae,  1.2min; 
of  front  wing,  7.75-9.25,  av.  8.25ram ;  breadth  of  same,  2mm. 

Florissant.  Five  specimens,  Nos.  2329,  6049,  7393,  11752,  14980; 
three  of  them  in  pretty  good  condition. 

2.  EUTERMES  MEADII. 
PI.  12,  Figs.  12,  17. 

Eiitermes  mcadii  Scudd.,  Proc.  Amer.  Acad.  Arts  and  Soi.,  XIX,  144-145  (1883). 

Head  very  regularly  obovate,  broadest  just  behind  the  middle,  where 
the  small  eyes,  scarcely  projecting,  are  situated,  not  broader  behind  than 
in  front,  the  hind  margin  strongly  rounded,  the  whole  fully  half  as  long 
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again  as  broad.  Antenna?  nowhere  well  preserved,  luit  apparently  longer 
and  with  more  numerous  joints  than  in  E.  fossarum.  Pronotuni  as  broad 
as  the  head  (?)  and  very  short,  probably  more  than  twice  as  broad  as  long, 
the  hind  margin  not  forming  with  the  sides  a  continuous  curve,  but  in  its 
middle  half  only  slightly  convex.  Mesonotum  and  tuetanotum  quadrate, 
broader  than  the  head,  the  mesonotum  somewhat  the  larger,  at  least  half  as 
broad  again  as  long.  Abdomen  rather  stout,  longer  than  the  rest  of  the 
body,  the  sides  nearly  parallel,  the  tip  broadly  rounded,  and,  as  far  as  can 
be  made  out,  unprovided  with  terminal  appendages.  Legs  moderately  long 
and  stout,  the  tibia?  armed  with  a  pair  of  spines  at  apex,  the  front  tibia? 
about  as  long  as  the  pronotum. 

Wings  long,  slender,  and  uniform,  four  times  or  slightly  less  than  four 
times  as  long  as  broad,  the  middle  of  the  front  pair  reaching  the  tip  of  the 
abdomen,  broadest  at  or  slightly  beyond  the  middle,  the  lower  border 
slightly  arcuate  throughout.  Costal  margin  straight  in  the  basal  three- 
fourths  of  the  wing.  Scapular  vein  parallel  to  the  margin,  the  subcostal 
area  scarcely  infumated.  Veins  below  the  scapular  not  determinable. 
Basal  scale  small,  triangular,  equilateral,  the  sides  straight  excepting  the 
-•  tl.  which  is  very  slightly  convex  and  prominent 

This  species  differs  from  the  preceding  by  its  slightly  smaller  size, 
squarer  pronotum,  and  differently  shaped  head. 

Length  of  body,  5.25-7,  av.  6.3mm;  of  abdomen.  2.8-3.5,  av.  3.2mm; 
breadth  of  abdomen,  l.omm;  length  of  wing,  7.5-8mm:  breadth  of  same,  2mm. 

Xamed  for  Mr.  T.  L.  Mead,  whose  collection  of  Florissant  insects  he 
has  permitted  me  to  study. 

Florissant.  Four  specimens,  Xo.  19  (Coll.  T.  L.  Mead),  and  Xos.  31, 
1203.  8062. 

A  single  specimen  of  a  wingless  white  ant  has  been  found,  apparently 
belonging  to  this  species  or  to  E.  fossarum.  It  measures  3.75mm  in  length, 
and  is  of  the  ordinary  form  of  the  worker,  with  rounded  head  and  con- 
stricted prothorax,  bearing  a  general  resemblance  to  the  only  other  known 
--:!  termite  larva,  figured  in  Berendt's  work,  but  has  the  head  more  pro- 
duced anteriorly  and  the  abdomen  less  distended. 

Florissant.     One  specimen,  Xo.  6100. 
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Family  PSOCINA  Burmeister. 

Until  now  this  irronp  has  been  found  fossil  only  in  amber,  but  here  in 
considerable  abundance,  since  several  of  the  species  are  represented  by 
twenty,  thirty,  or  even  sixty  individuals;  and  fifteen  species  are  recognized, 
about  one -ninth  the  number  of  living  species  known,  but  nearly  one-halt  as 
many  as  the  species  now  living  in  Germany,  according  to  the  latest  mono- 
graph bv  Kulbe.  These  fossil  species  are  divided  among  ten  genera  as  fol- 
lows: Troctes.  one;  Sph;iTOpsocus,  one;  Empheria,  two;  Archipsocus,  two; 
Amphientomum,  one ;  Epipsocus,  one;  Caecilius,  three;  Philotarsus,  two : 
Psocus,  one :  Elipsocus,  one.  The  genera  Sphaeropsocus,  Empheria,  and 
Archipsocus  are  peculiar  to  amber:  the  first  mentioned,  a  most  remarkable 
form,  has  the  front  wings  developed  into  the  semblance  of  elytra.  It  is 
worthy  of  note  that,  while  in  the  existing  fauna  of  Europe  the  groups  to 
which  1'socus  and  Elipsocus  belong  embrace  about  half  the  species,  they 
include  only  one-seventh  the  amber  fauna.  Hageii  and  Kolbe  are  at 
variance  on  the  interpretation  of  these  facts.  The  single  imperfect  specimen 
so  far  found  in  American  deposits — the  only  one  indeed  in  any  rock  forma- 
tion— proves  to  belong  to  a  distinct  generic  type,  remarkable  for  the  wide 
separation  of  the  ocelli. 

PAROPSOCUS  gen.  nov.  (a-eipo?,  Psocus). 

The  single  insect  on  which  this  new  generic  group  is  based  is  very 
fragmentary,  but  seems  to  differ  so  clearly  from  other  types  of  I'-ncina. 
whether  living  or  fossil,  that  it  can  only  be  recognized  as  distinct.  The 
head  is  broad,  not  including  the  eyes  as  broad  as  long,  the  nasus  prominent, 
very  broadly  convex,  almost  truncate  ;  the  eyes  are  very  large,  very  promi- 
nent, globose,  subpedicellate,  being  strongly  constricted  at  base,  widening 
the  head  one-half;  ocelli  large,  exceptionally  distant,  the  outer  p;,! 
ocelli  infringing  on  the  margin  of  the  eyes.  Antenna:'  with  the  first. 
and  third  joints  successively  narrower  by  one-fourth,  the  first  and  second 
broader  than  long,  not  large,  the  third  joint  four  or  five  times  as  long  as 
broad,  cylindrical,  the  remaining  joints  on  the  proximal  third  of  the  antennae 
two  or  three  times  as  long  as  broad,  smallest  at  base,  apically  rounded. 
Prothorax  narrow,  pedunculate,  free,  with  its  angulate  apex  overlapping1  the 
mesonotum,  longer  than  broad.  Mesothorax  much  broader  than  the  total 
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width  of  the  head.  Fore  tibiae  slender,  longer  than  and  not  half  so  stout 
as  the  fore  femora.  Abdomen  very  short  and  stout,  tapering  very  rapidly 
behind. 

Perhaps  this  genus  is  as  nearly  related  to  Amphientomum  as  to  any 
other.  A  single  species  is  at  hand. 

PAROPSOCUS  DISJUNCTUS. 
PI.  5,  Fig.  51. 

The  single  specimen  unfortunately  shows  only  an  insignificant  fraction 
of  iieuration,  and  therein  no  distinctive  parts,  but  only  those  which  are 
common  to  all  genera  of  Psocidae.  So  far  as  can  be  seen,  the  head,  thorax, 
antennae,  and  legs  are  absolutely  naked.  The  plate  wrongly  shows  the' left 
antenna  as  the  tarsus  of  the  fore  leg.  The  third  joint  of  the  antennae  is 
shorter  than  the  width  of  the  head  between  the  eyes. 

Length  of  body,  1.6mm;  breadth  of  head,  0.45mm ;  of  thorax,  0.75mm ; 
length  of  third  antennal  joint,  0.3mm. 

Fossil  Canon,  White  River,  Utah.     One  specimen,  No.  33C,  W.  Denton. 

Family  EPHEMERID^E  Stephens. 

Our  previous  knowledge  of  Tertiary  Ephemerida?  is  based  entirely  upon 
imagos  and  almost  entirely  confined  to  the  statements  made  by  Pictet  and 
Hagen  nearly  thirty  years  ago  in  their  account  of  amber  Neuroptera.  Four 
species  of  Baetis  and  one  each  of  Potamanthus  and  Palingenia  were  there 
described,  and  two  years  earlier  mention  is  made  by  Hagen,  by  name 
merely,  of  a  second  species  of  Palingenia,  but  in  the  subsequent  work  it  is 
referred  to  Baetis.  Here  also  Pictet's  Palingenia  is  considered  as  more 
closely  related  to  Baetis  anomala,  for  which  in  his  monograph  of  the 
Epherneridae  Eaton  establishes  the  genus  Cronicus.  Eaton  also  refers  the 
Potamanthus  to  Leptophlebia.  We  have  therefore  from  the  amber  three 
species  of  Baetis,  one  or  probably  two  of  Cronicus,  and  one  of  Leptophlebia. 
Besides  these,  Sendel  figures  a  species  which  he  classes  "inter  ephemeras 
minores,"  and  Burmeister  says  he  has  seen  "zwei  individuen  der  gattung 
Ephemera"  in  the  Berlin  Museum. 

From  the  Tertiary  rocks  we  have  only  a  reference  by  Schlotheim  to 
an  insect  from  Oeningen,  which  he  says  may  be  an  Ephemera  or  a  Phry- 
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gaiiea,  Heer's  uudescribed  Ephemera  oeningensis,  and  a  reference  to  an 
Australian  species  Ijy  Wilkinson. 

It  is  not  worth  while  to  enter  here  upon  any  discussion  of  the  pre-Ter- 
tiarv  Ephemerida-,  but  one  of  the  most  interesting  of  modern  discoveries  is 
Fric's  gigantic  Palingenia  feistmanteli  from  the  coal. 

-  The  American  remains  referred  here  are  rather  unsatisfactory,  con- 
sisting of  a  single  imago  and  live  different  species  of  larva-  and  pupai.  The 
earlier  sta"vs  have  not  before  been  noticed  in  a  fossil  state.  The  least  sat- 

O 

istaetorv  is  the  imago,  which  is  so  rudelv  preserved  that  only  its  three 
caudal  seta.-  of  equal  length  give  any  clue  to  its  relationship.  The  larvse 
and  pupa-  agree  closely  in  structural  features,  and,  excepting  E.  inter- 
empta,  seem  to  belong  to  one  genus.  The  stoutness  of  the  tibia-,  which  are 
of  nearly  equal  breadth  with  the  femora,  and  particularly  the  size  of  the 
fore  tibia?  where  preserved,  indicate  pretty  clearly  that  they  were  burrowing 
in  habit  and  belong  in  the  neighborhood  of  Ephemera  and  Palingenia;  their 
legs,  however,  though  longitudinally  hairy,  are  not  laterally  fringed,  as  ap- 
pears to  be  the  east.-  with  such  larva-  so  far  as  thev  are  known:  and  the 
respiratory  organs  of  the  abdomen  are  too  poorly  preserved  to  offer  any  as- 
sistance; the  legx  however,  are  evidently  flattened,  and  hence  I  have  plac.-d 
them  in  Ephemera  rather  than  in  Palingenia.  They  seem,  however,  to  in- 
dicate the  existence  here  of  a  distinct  type,  for  they  differ  from  such  larva- 
as  are  known  in  the  form  of  the  body,  which  is  unusually  stout  at  the  thorax 
and  particularly  in  the  mesothorax,  tapering  anteriorly  to  such  a  degree 
that  the  head  is  very  small,  and  it  is  also  not  produced  anteriorly,  or  to  a 
slight  degree  only ;  the  abdomen  tapers  also  either  throughout  its  length 
or  from  the  middle  posteriorly:  the  respiratory  organs,  if  of  the  form  and 
position  in  which  thev  are  found  in  Epheiii'-ra  and  Palingenia,  would  cer 
tainly  be  clearly  seen,  whereas  no  sign  of  them  appears  upon  -the  upper 
surface  of  the  abdomen;  there  are,  however,  certain  indications  laterally 
which  may  be  referred  to  them,  and  if  so  this  would  be  an  additional  dis- 
tinction. The  unfringed  legs,  in  which  femur,  tibia,  and  tarsus  are  of 
nearly  uniform  diameter,  indicate  a  further  difference  from  known  types. 
So  little,  however,  is  known  of  the  early  stages  of  this  group  that  it  will  be 
impossible  to  indicate  the  nearer  affinities  of  these  fossil  larvae  until  further 
information  of  living  forms  is  obtained.  (September,  1883.) 
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EPHEMERA  Linnet 

The  species  known  only  in  the  immature  stages  may  be  distinguished 
as  follows : 

Table  of  the  species  of  Ephemera. 

Outer  caudal  setae  fringed  on  both  sides.     Middle  seta  as  long  as  the  outer  seta1. 

SetEe  very  much  more  widely  fringed  in  the  middle  than  toward  either  end ;  dorsal  abdominal 

markings  consisting  of  light  blotches  on  a  dark  ground 1.  E.  tabifica. 

Setae  only  a  little  more  widely  fringed  in  the  middle  than  toward  the  base  or  tip ;  dorsal  abdom- 
inal markings  consisting  of  light  lines  on  a  dark  ground 3.  E.  macilenta. 

Outer  caudal  set:o  fringed  on  the  inner  side  only,  and  very  much  more  broadly  in  the  middle  than 

near  the  base  or  tip.     Middle  seta  shorter  than  the  outer  setae 2.  E.  imniobilis. 

Seta?  of  equal  length  and  naked,  or  not  noticeably  fringed. 

Large  species.     Head  less  than  half  the  width  of  thorax;   dorsal  abdominal  markings  of  light 

lines 4.  E.  pumicosa. 

Small  species.     Head  considerably  more  than  half  as  wide  as  the  thorax ;  no  dorsal  abdominal 
marking 5.  -E.  interempta. 

1.  EPHEMERA  TABIFICA. 

Pupa. — This  species  differs  somewhat  in  form  from  the  other  larger 
types,  the  abdomen  being  very  nearly  of  equal  size  throughout  and  the 
thorax  nearly  twice  as  broad  as  it,  while  anteriorly  the  whole  body  tapers 
regularly,  as  in  the  succeeding  species.  The  head  is  rounded  quadrate, 
about  half  the  width  of  the  thorax.  The  legs  are  slenderer  than  in  the 
succeeding  species  and  short,  the  front  pair  no  longer  than  the  width  of  the 
thorax,  the  hind  pair  longer,  being  as  long  as  the  head  and  thorax  together. 
The  wing  pads  are  blackish,  about  three  times  as  long  as  broad,  reniform 
in  shape,  the  inner  margin  bent  in  the  middle,  and  the  basal  halves  of  the 
inner  margin  of  the  two  wings  meeting  to  form  an  angle  slightly  less  than 
a  right  angle,  the  apical  half  tapering  to  a  rounded  apex.  The  abdomen 
is  long  and  slender,  the  apical  joint  more  than  half  as  broad  as  the  basal, 
the  dorsal  surface  blotched  with  large  quadrate  patches  of  lighter  color 
than  the  ground,  sometimes  central,  sometimes  anterior  and  transverse, 
divided  by  a  median  line.  The  three  caudal  setre  are  slender,  less  than 
half  as  long  as  the  abdomen,  equal,  very  broadly  fnnged  on  either  side  in 
the  middle. 

Length  of  body  exclusive  of  setse,  25mm ;  breadth  of  thorax,  4.5mm ; 
of  middle  of  abdomen,  2.6mm ;  length  of  wing  pads,  4.5mm ;  of  front  legs, 
4mm ;  of  hind  legs,  8mm ;  of  seta?,  7mm. 

Florissant.     One  specimen,  No.  13238. 
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2.  EPHEMERA  IMMOBILIS. 
PI.  12,  Fig.  5. 

Larva. — This  is  the  largest  of  the  ephernerid  larva-,  and  is  represented 
by  a  single  specimen  and  its  reverse.  The  body  is  stout,  largest  at  the  meso- 
thr>rax  and  metathorax,  tapering  rapidly  and  somewhat  rounded  in  front, 
tapering  gently  behind,  the  hinder  half  of  the  abdomen  more  rapidly  than 
the  basal  half.  The  head  is  small,  alimit  as  broad  as  the  terminal  segment  of 
the  body,  transversely  rounded  oval,  less  than  half  as  broad  as  the  thorax, 
and  symmetrical,  being  rounded  in  front  as  behind;  the  mandibles,  not  rep- 
resented on  the  plate,  are  not  so  long  as  the  head,  moderately  stout,  nearly 
straight  and  tapering.  The  front  legs  are  nearly  as  l<mg  as  the  thorax,  the 
femora  and  tibia-,  which  are  of  equal  width,  nearly  or  quite  as  broad  as  the 
length  of  the  prothorax  ;  the  tihia  is  a  little  longer  than  the  femur  and 
about  half  as  long  again  as  the  tarsus,  which  is  also  somewhat  slenderer. 
The  other  legs  are  longer  and  a  little  stouter,  but  retain  the  same  relations, 
excepting  that  the  tarsus  is  much  longer,  half  as  long  again  as  the  tibia 
and  toward  the  tip  tapering.  The  thoracic  branchiae  form  a  pair  of  trian- 
gular equilateral  pads,  their  inner  margins  straight  and  attingent  at  the 
mediodorsal  line,  their  outer  margins  convex.  The  dorsal  surface  of  the 
abdomen  is  ornamented  by  a  pair  of  approximated  subdorsal,  longitudinal, 
curved,  white  streaks,  convexities  outward,  reaching  the  posterior  but  not 
the  anterior  border  of  each  segment.  The  caudal  setae  are  of  unequal 
length,  the  outer  more  than  one-third,  the  middle  one  nearly  one-fourth,  the 
length  of  the  body.  They  are  fringed,  the  outer  ones  on  the  inner  surface 
only,  the  middle  one  on  both  sides  by  a  delicate  fringe  of  hairs,  which 
increases  in  breadth  from  either  end  toward  the  middle,  where  the  fringe  is 
from  a  third  to  a  fourth  the  width  of  the  last  abdominal  segment, 

Length  of  body,  21mm  ;  breadth  of  thorax,  5mm  ;  of  head,  2.4?m ;  length 
of  fore  tibia,  2.25mm ;  breadth,  ().6'um ;  length  of  hind  tibia,  2. 75mm;  breadth, 
0.8mm ;  length  of  outer  caudal  setae,  8mm ;  of  middle  seta,  5mm. 

The  species  differs  from  the  other  larvae  here  described  by  its  greater 
size  and  the  peculiar  fringing  of  the  caudal  setae. 

Florissant.     One  specimen,  Nos.  8824  and  8828. 
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3.  EPHEMERA  MACILENTA. 

PI.  12,  Figs.  4,  10. 

Larva — The  body  is  stout  but  not  so  stout  as  in  the  last  species,  which 
is  only  slightly  larger  than  this  ;  it  tapers  also  in  a  similar  manner  but  is  not 
so  rounded  anteriorly.  The  head  and  mandibles  are  of  similar  form  and 
size,  but  the  head  is  not  so  distinctly  separated  from  the  thorax  as  in  that 
species,  being  continuous  with  the  general  outline  of  the  body.  The  legs 
are  considerably  shorter  than  in  the  preceding  species,  but  while  agreeing 
with  them  in  general  structure  the  femora  are  stouter  in  relation  to  the 
tibia;.  The  abdomen  is  similarly  marked,  but  the  stripes  are  shorter,  reach- 
ing neither  the  anterior  nor  the  posterior  margins  of  the  segments.  The 
caudal  seta?  are  of  equal  length,  nearly  half  as  long  as  the  body,  and  fringed 
on  either  side  with  short  cilice,  scarcely  longer  than  the  breadth  of  the  seta. 

Length  of  body,  1.75mm;  breadth  of  thorax,  3.Gmm ;  of  head,  1.85mm; 
length  of  fore  tibia,  1.9Q1IU;  breadth,  0.35mra;  length  of  hind  tibia,  2mm ; 
breadth,  0.35mm;  length  of  caudal  seta?,  7.5mm. 

The  brevity  of  the  legs  and  the  uniform  brief  ciliation  of  the  caudal 
setae  distinguish  this  species  from  either  of  the  other  larvae  here  described. 

Florissant.     Five  specimens,  Nos.  232,  1137,  7280,  10423,  1352G. 

4.  EPHEMERA  PUMICOSA. 

PI.  12,  Figs.  7  (pupa),  15,  16  (larvn). 

Larva. — This  species  is  both  smaller  and  slenderer  than  any  of  the  larvae 
described  above.  It  tapers  in  the  same  manner  as  the  others,  except  in  being 
more  rapidly  expanded  at  the  thorax  and  in  having  the  abdomen  of  more 
uniform  width,  a  peculiarity  seen  also  in  the  nymph  referred  to  the  same 
species.  As  in  the  other  species,  the  head  is  of  the  same  width  as  the  ex- 
tremity of  the  abdomen.  The  legs  are  poorly  preserved  in  all  the  speci- 
mens, but  seem  to  agree  entirely  with  their  appearance  in  the  nymph.  The 
abdomen  is  marked  as  in  E.  immobilis,  but  if  anything  with  longer  and 
straighter  stripes.  All  the  caudal  seta?  are  of  similar  length,  slender,  but 
rather  short,  being  only  about  one-third  the  length  of  the  body ;  they  are 
furthermore  distinguished  from  those  of  the  other  species  by  being  naked,  as 
far  as  can  be  seen,  though  one  specimen  seems  to  show  an  apical  bristle  on 
either  side  at  the  end  of  each  joint  of  the  middle  seta. 
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Length  of  body,  17""";  breadth  of  thorax,  4mm;  of  head,  lmm;  length  of 
caudal  setaj,  6mm. 

I'ttpa. — The  form  is  altogether  that  of  the  larva,  Imt  the  legs  are  better 
preserved,  showing  them  to  be  as  long  in  this  species  as  in  E.  immobilis, 
but  to  differ  in  their  almost  uniform  slenderness  throughout,  the  tarsi  being 
scarcely  narrower  than  the  femora.  The  wing  pads  are  distinctly  marked 
in  dark  brown  and  are  reniform  in  shape,  of  nearly  uniform  width  and 
nearly  three  times  as  long  as  broad,  the  basal  half  of  their  inner  edges 
meeting  at  less  than  a  right  angle,  and  the  distal  halves  parallel  a-nd  ap- 
proximate along  the  mediodorsal  line,  the  outer  edges  gently  concave  and 
the  tips  well  rounded.  The  stone  is  broken  at  the  tip  of  the  body  in  the 
only  specimen,  so  that  the  caudal  seta'  are  not  preserved. 

Florissant.  Five  specimens,  Nos.  233,  1070,  1516,  UKls;,  (larva?), 
10660  (pupa). 

f>.     KniKMKKA    1XTEKEMPTA. 

This  smallest  of  the  epltemerids  from  Florissant,  represented  by  a  nearly 
complete  pupa  and  the  termimil  segments  of  what  may  be  either  larva  or 
pupa,  and  which  appears  to  belong  here,  differs  considerably  in  structural 
features  from  the  others.  The  former  only  will  be  described. 

Pupa. — The  body  is  tolerably  stout,  largest  at  the  thorax  where  it 
tapers  forward  toward  the  head,  which  is  fully  three-quarters  its  width. 
Posteriorly  the  abdomen  remains  in  its  basal  half  very  nearly  as  broad  as 
the  widest  part  of  the  thorax,  and  onlv  tapers  rapidly  a  little  before  the  tip, 
which  is  more  rounded  than  usual  and  scarcely  one-third  as  broad  as  the 
thorax  The  head  is  rounded,  a  little  broader  than  long;  the  legs  only 
moderately  stout,  all  the  femora  subequal  and  about  as  long  as  the  head. 
The  wing  pads  are  stibtriangular,  tapering  pretty  uniformly  to  a  rather 
broadly  rounded  tip  about  half  as  broad  as  the  base,  the  inner  margin  bent 
close  to  the  base,  and  the  basal  portions  of  the  two  pads  forming  an  angle 
much  broader  than  a  right  angle ;  they  differ  therefore  altogether  in  form 
from  the  two  species  of  which  nymphs  are  known.  The  abdominal  'joints 
are  more  than  twice  as  broad  as  long  and  wholly  devoid  of  the  markings 
which  distinguish  all  the  other  species.  The  caudal  setae  are  about  one- 
third  as  long  as  the  abdomen,  and  unfringed.  Only  the  base  of  the  median 
seta  is  preserved  in  the  type,  but  in  the  other  specimen  referred  here  it  is 
as  long  as  the  lateral. 
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Length  of  body,  9.5mm;  width  of  head,  1.3 mm;  of  thorax,  2"™;  length  of 
femora,  1.2mm;  of  wing  pad,  2°"";  of  sette,  2.5mm. 

Florissant.     Two  specimens,  Nos.  1.582,  obtained  by  the  Princeton  ex- 
pedition, and  1070G. 

EPHEMERA   EXSUCCA. 
PI.  12,  Fig.  9. 

A  single  specimen,  very  badly  preserved,  but  showing  unmistakably 
the  caudal  seta?.  The  whole  is  preserved  as  I  have  seen  no  other  specimen 
from  Florissant,  as  if  drawn  on  the  stone  with  a  pale  blue  pencil.  The 
body  is  tolerably  stout  for  an  Ephemera,  the  abdomen  tapering  a  little.  The 
expanded  wings  are  only  partially  preserved,  but  are  apparently  nearly  as 
long  as  the  body.  The  three  caudal  seta;  are  very  slender  and  of  exactly 
the  same  length,  a  little  shorter  than  the  body.  No  ciliation  can  be  detected 
on  them. 

Length  of  body,  9mm;  breadth  of  thorax,  2 mm;  expanse  of  wings,  16"""; 
length  of  caudal  setse,  7mm. 

Florissant.     One  specimen,  No.  5587.  * 

Family   ODONATA   Fabricius. 

More  than  thirty  years  ago  in  his  work  in  conjunction  with  de  Selys 
on  the  European  Odonata,  Dr.  Hagen  contributed  a  chapter  on  the  fossil 
species  of  Europe,  in  which  about  half  of  the  species  enumerated  (thirty- 
nine  in  number)  belonged  to  the  Secondary  and  half  to  the  Tertiary  period. 
Since  then  no  one  has  done  more  than  Dr.  Hagen  to  add  to  our  knowledge, 
especially  of  the  Secondary  species.  The  time  has  hardly  come,  and  the 
species  known  are  as  yet  perhaps  not  sufficiently  numerous,  to  enter  on  any 
study  of  the  relation  of  the  Secondary  and  Tertiary  types ;  but  it  may  be 
stated  in  a  general  way  that,  omitting  all  mention  of  larval  remains,  we 
now  know  nearly  double  the  number  then  recorded,  and  the  Tertiary 
species  are  considerably  in  excess.  Of  these  the  larger  part  belong  to  the 
Agrionina.  (January,  1882.) 

To  enter  into  a  few  details,  the  strongly  limited  group  of  dragon-flies 
makes  its  appearance  in  the  Lias  in  considerable  variety  and  apparently  as 
highly  specialized  as  to-day,  for  no  less  than  four  tribes  are  present,  the 
true  Agrionidae  and  the  Cordulidre  alone  being  absent.  Aeschnina  are  the 
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most  nlmmlant,  the  Aeschnida-  being  represented  by  a  species  of  Aesehna 
at  Schambeleii  and  the  Goinphida1  bv  one  species  each  of  Petalura 
and  (iomphoides  from  England.  Calopterygidse  come  next,  with  one 
species  each  of  Tarsophlebia  and  Heteropblebia,  both  extinct  genera,  also 
fnun  England,  and  finally  a  species  of  Libellula  from  England.  The  same 
relation  holds  in  passing  upward  into  the  ooliti.',  where  the  Agrionina  arc 
added.  Hen-  we  have  thirty-two  species,  of  which  half  are  Agrionina:  four 
Agrionida1,  and  twelve  <  'alopterygida'  of  live  genera,  mostly  extinct,  namely, 
Isophlehia,  two;  1  leterophlebia,  two;  Stenophlebia,  three;  Tarsophlehia, 
one,  and  Eupha-a,  four;  three  are  Aeschnida'  of  the  genera  Anax  and 
Aeschna ;  eight  <!omphid;e  of  some  undetermined  genera,  besides  Petalura 
and  IVtalia  ;  and  linallv  live  Lihellulida-  of  about  as  many  genera,  yet 
undeseribed.  A  species  of  Gomphida'  has  also  been  found  in  the  Wealden 
of  England.  The  lithographic  slates  of  Bavaria  afford  numerous,  some- 
times wonderfully  preserved,  dragon-Hies,  called  l>v  the  workmen  Stangen- 
reiter  or  Schladen-Vogel,  which  have  been  carefully  studied  by  Ilagen. 
They  lie  on  the  stone  with  expanded  wings  ;md  are  generally  larger  than 
modern  types;  sometimes  the  most  delicate  veins  are  perfectly  preserved. 
Most  of  them  are  referred  to  extinct  genera. 

Considering  the  comparative  Abundance  of  this  group  in  the  Second- 
ary rocks  one  would  expect  to  find  a  better  representation  in  the  Terti- 
aries  than  is  the  case,  for,  even  counting  all  the  species  founded  upon  the 
immature  Mai;v>  as  distinct  from  any  of  those  established  upon  wings,  the 
Tertiary  species  are  less  than  twice  as  numerous  as  those  from  the  Second- 
ary rocks.  The  subfamilies  are  about  equally  represented,  though  the 
Agrionina  are  a  little  in  excess,  and  the  species  are  very  unequally  distrib- 
uted among  the  tribes.  Thus  there  are  twenty-two  species  of  Agrionidae  of 
the  following  genera  :  Agrion,  seven  ;  Lestes,  five  ;  Argya,  one  ;  I'latycne- 
mis,  two;  Sterope,  one  ;  1  )\sagrion,  three  ;  Podagrion,  one  ;  and  Lithagrion, 
tuo,  the,  last  four  genera  being  extinct;  while  there  is  but  a  single  species 
of  Caloprerygida-  known  by  a  pupal  form,  from  amber,  a  curious  reversal 
of  the  .proportion  in  Meso/.oic  rocks.  The  .Eschnina  are  more  equally 
balanced  between  the  tribes,  the  Gomphida-  being  represented  by  six 
species,  of  the  genera  Gomplms,  Gomphoides,  Ictinus,  and  Petalura,  and 
the  Aeschnida}  by  nine;  of  the  genera  Aeschna  (eight)  and  Anax  (one). 
The  Libellulina,  however,  have  again  only  a  single  species  of  Cordulidse, 
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but  sixteen  species  of  Libellulidrc,  all  except  one,  a  Celithemis,  referred  to 
Libellula  in  a  broad  sense.  Nearly  every  locality  where  Tertiary  insects 
are  found,  even  including-  amber,  has  supplied  its  quota  of  this  family,  and 
some  localities,  such  as  Oeningen,  have  furnished  the  larvae  and  pupae  in 
great  numbers.  (1885.) 

The  Odonata  furnish  the  first  opportunity  that  my  studies  have  afforded 
of  a  comparison  between  the  insect  faunas  of  Florissant  and  the  Green 
River  shales.  The  Florissant  beds  have  furnished  six  species  in  the  perfect 
state  besides  two  larvae ;  the  Green  River  shales  four  species  in  the  perfect 
state  besides  fragments  of  another,  concerning  which  nothing  more  can  be 
said  than  that  it  probably  belongs  to  the  Libellulina.  Two  of  the  Floris- 
sant forms  belong  to  Aeschna,  besides  one  of  the  larvae.  All  the  remainder, 
four  Green  River  species,  and  four  from  Florissant,  besides  a  larva,  belong 
to  the  Agrionina.  The  Green  River  shales  are  represented  by  one  species 
of  Podagrion  and  three  species  of  Dysagrion,  an  extinct  genus  of  the 
legion  Podagrion  allied  to  the  genera  Podagrion  and  Philogenia ;  the  Flor- 
issant beds  by  two  species  of  Agrion  and  two  of  Lithagrion,  an  extinct 
genus  with  the  same  alliances  as  Dysagrion  ;  the  species  of  H.grion  are  not 
sufficiently  perfect  to  decide  into  what  subgenus  they  will  fall,  but  they 
are  certainly  closely  related  and  appear  to  be  most  nearly  allied  to  Amphi- 
agrion  or  else  to  Pyrrhosoma  or  Erythromma.  All  the  Green  River 
species  belong  then  to  the  legion  Podagrion,  while  the  Florissant  species 
are  divided  between  the  legions  Podagrion  and  Agrion.  The  resemblance 
of  the  faunas  of  the  two  localities  is  very  apparent,  though  the  species  and 
even  the  genera  are  wholly  distinct.  The  facies  ef  both  faunas  is  decid- 
edly subtropical  (October,  1882.) 

Tribe  AGRIONINA  Hagen. 

This  group  is  the  richest  of  Odonata  in  the  Tertiaries,  both  in  Europe 
and  America,  but  curiously  the  legions  into  which  it  is  divided  by  de  Selys 
are  very  differently  represented  in  the  two  countries.  To  establish  better 
terms  of  comparison  I  have  given  some  attention  to  the  descriptions  and 
figures  of  the  mature  European  forms,  and  their  study  brings  out  some 
interesting  points. 

In  Europe  the  legion  Lestes  is  far  the  best  represented ;  into  this  fall 
Lestes  coloratus  Hagen  from  Radoboj,  first  figured  by  Charpentier,  Agrion 
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i.  A  leiicosia,  and  A.  peisinoe,1  all  of  Heer  and  from  Oeningen,  and 
probably  A.  iris  Heer  of  Oeningen;  a  closer  determination  is  perhaps  impos- 
sible. Into  it  also  fall  Lestes  vicina  Ilagen  from  Sieblos,  which  appears  to 
lie  a  Lestes  in  the  narrowest  sense,  and  Agrion  ( Sterope)  parthenope  Heer 
from  Oeningen,  which  is  either  a  Sympyena  or  exceedingly  close  to  it. 
The  legion  next  Ix-st  represented  is  Platycneinis,  since  to  the  submenus 
Platvcnemis  Agrion  aiitiipimn  Hagen  from  amber  and  Agrion  icarus  Ilagen 
from  Kott  prettv  certainly  belong.  Finally,  to  the  legion  Agrion  belongs 
Agrion  aglaope  Heer  from  Oeningen. 

In  America,  on  the  other  hand,  the  bulk  of  the  species  fall  in  the  legion 
Podagrion,  viz,  Dvsagrion  tVedericii,  I ).  lakesii,  ami  1  >.  packardii  of  Green 
River,  Podagrion  abortivnm  from  the  same,  and  Lithagrion  hyalinum  and 
L.  umliratnm  from  Florissant.  The  other  two  species  fall  in  the  legion 
Agrion,  viz,  Agrion  mascescens  and  A.  e\snlaris. 

The  following  table  will  show  the  distribution  of  recent  and  fossil  spe- 
cies in  Europe  and  North  America: 


Legion. 

Recent. 

Fossil. 

Europe. 

Xortli  Ann  i 
ira  north  of 
Mexico. 

North  Ann-r- 
ica  and  Wrst 
Indies. 

Europe. 

North 
AiiHTica. 

Vb 

Percent. 

No. 
5 

11 

l\r  ''''ill. 

9 
21 

No. 
6 

M 

1 

I'n  <,  lit. 

7 

17 

1 

\o. 

/'IT  mi! 

Vb. 

Percent. 

7 

18 

7 

70 

G 

7.", 

11 
!>0 

29 

53 

1 

20 

10 

37 

70 

60 
3 

71 
4 

2 

25 

Total 

:!- 

53 

84 

10 

8 

Concerning  the  present  distribution  of  these  "legions,"  it  mav  be  said 
that  Pseudostigma  belongs  to  tropical  America,  Podagrion  and  Protonenra 
to  the  tropics  and  South  Africa,  Plat  vcnemis  to  the  Old  World,  and  that 
Lestes  and  Agrion  are  cosmopolitan.  The  cosmopolitan  groups  and  the 
one  confined  to  the  Old  World  are  those,  and  the  only  ones,  represented  in 
the  European  Tertiaries ;  while  one  of  the  cosmopolitan  genera  well  repre- 

1  Hagen  considered  these  as  most  nearly  allied  to  the  Kpecii'N  for  which  Selys  has  since  estab- 
lished the  genna  Chlorolestes  in  the  legion  Podagrion,  but  to  judge  from  the  origin  of  the  median  and 
subnodal  sectors  they  certainly  belong  in  Lestes. 
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sented  in  the  United  States  to-day  has  not  yet  been  found  in  its  Tertiary 
deposits,  and  three-quarters  of  the  fossil  species  belong  to  a  legion  essen- 
tially tropical  and  two-thirds  of  whose  living  representatives  occur  in 
America ;  to  offset  this,  the  two  other  legions  which  are  peculiarly  tropical 
(and  one  of  them  exclusively  American)  are  wholly  unrepresented  in  the 
American  Tertiaries.  From  what  we  then  know  at  the  present  time  the 
relationship  of  the  agrionid  fauna  of  the  European  and  American  Tertiaries 
was  not  nearly  so  close  as  the  living  faunas  of  the  two  countries.  (Sep- 
tember, 1883.) 

Legion  PODAGRION  de  Selys. 

To  this  legion  belong  most  of  the  fossil  Agrionina  of  North  America. 
The  species  here  described  are  the  first  that  have  been  found  fossil.  The 
recent  forms  of  this  legion — not  a  very  prolific  one — occur  mainly  in  trop- 
ical America,  though  nearly  half  the  genera  and  about  one-third  of  the 
species  belong  to  the  East  Indies  and  South  Africa.  The  forms  here  brought 
to  notice  are  mostly  referable  to  new  genera  which  find  their  place  in  near 
vicinity  to  the  South  American  types.  One  species  appears  to  belong  to 
the  South  American  genus  Podagrion.  The  relationship  of  these  fossils 
may  be  looked  upon  as  well  defined.  Their  nearest  living  relatives  are 
inhabitants  of  Brazil,  Venezuela,  and  Colombia, 

The  genera  here  represented  may  be  separated  in  the  following  man- 
ner : 

Table  of  the  genera  of  Podagrion. 

Pterostigma  not  more  than  twice  as  long  as  broad,  surmounting  less  than  two  cellules  ;  supplementary 
sectors  few;  few  pentagonal  cellules 2.  Podagrion. 

Pterostigma  more  than  twice  as  long  as  broad,  surmounting  several  cellules;   supplementary  sectors 

numerous;  many  pentagonal  cellules. 

Nodal  sector  arising  from  the  principal  at  scarcely  one-fifth  the  distance  from  the  nodus  to  the 
pterostigma;  postcostal  area  exclusively  or  almost  exclusively  rilled  with  pentagonal  cells; 

several  supplementary  sectors  between  the  median  and  subnodal  sectors 1.  Dysagrimi. 

Nodal  sector  arising  from  the  principal  at  about  one-third  the  distance  from  the  uodns  to  the  pter- 
ostigma;  postcostal  area  with  tetragonal  and  very  few  or  no  pentagonal  cells;  no  perfect  sup- 
plementary sector  between  the  median  and  subuodal  sectors 3.  Lithagrion. 

I.  DYSAGR10N  Scudder. 

Dtjsagrion  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  534  (1878). 

This  new  type  of  Agrionina  belongs  to  the  legion  Podagrion  as  defined 
by  Selys-Longchamps,  having  a  normal  pterostigma,  much  longer  than 
broad,  the  median  sector  arising  from  the  principal  vein  near  the  nodus,  the 
subnodal  a  little  further  out,  and  many  interposed  supplementary  sectors. 
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It  differs  somewhat  remarkably,  however,  from  any  of  the  genera  given  in 
that  author's  Svnopsis  des  Agrionines  (1SIL*)  in  several  points,  as  will  be 
seen  on  reviewing  the  following  characteristics. 

The  median  sector  arises  from  the  principal  vein  more  than  one-third 
the  distance  troin  the  nodus  to  the  arculus ;  the  subnodal  arises  from  an 
extension  of  the  nodus,  which  in  passing  below  the  principal  is  directed 
somewhat  imrnri!  instead  of  outward,  a  somewhat  extraordinary  feature ; 
the  nodal  arises  from  the  principal  only  as  far  'nevond  the  nodus  as  the  me- 
dian originates  before  it,  or  scarcely  more  than  oiie-iihh  wav  to  the  ptero- 
.-tigma.  The  reticulation  of  the  upper  half  of  the  wing  is  mostlv  tetragonal, 
and  in  the  discoidal  area  ver\  open,  while  in  the  lower  half  of  the  wing  it 
is  niostlv  pentagonal,  and  dense  apicallv  :  this  results  in  part  from  the  </r«tf 
Hiuiilifr  of  interposed  supplementary  sectors,  <>f  which  there  are  several 
between  the  ultraiiodal  and  nodal  sectors,  and  several  between  each  of  the 
following  sectors  as  tar  as  the  upper  sector  of  the  triangle;  the  upper  of 
these  curve  somewhat  downward  as  they  approach  the  apical  border.  The 
po>tcostul  area  has  at  first  two  rows  of  cellules,  but  it  expands  rapidly 
below  the  nodus,  and  then  has  three  and  afterwards  even  four  rows.  The 
nodus  is  situated  at  an  nmiMial  distance  outward,  indeed  HH(  /•,'/•;/  far  before 
the  Htiililli'  of  the  wing  (rather  more  than  one-third  the  distance  from  tlje 
base),  and  at  a  third  of  the  distance  from  the  arculus  to  the  pterostigma. 
The  petiole  terminates  at  some  distance  lirfurr  the  arculus  and  is  verv  slen- 
der. The  wing  is  rather  full  in  the  middle,  and  the  apical  half  of  the  pos- 
terior border  is  very  full,  the  apex  tailing  considerably  above  the  middle  of 
the  wing. 

These  characters  show  the  nearest  alliance  to  Philogenia,  but  the  genus 
differs  strikingly  from  that  in  the  position  of  the  nodus,  its  retreat  below 
the  principal  sector,  the  character  of  the  postcostal  area,  and  in  the  great 
number  of  the  supplementary  sectors,  as  well  as  in  less  important  charac- 
ters, such  as  the  density  of  the  reticulation.  It  seems  indeed  to  be  a  verv 
aberrant  member  of  the  legion.  As  the  members  of  this  group  are  all 

• 

tropical,  and  those  to  which  this  is  most  nearly  allied  (as  indeed  two-thirds 
of  the  species)  are  from  the  New  \Vorld,  this  is  an  additional  instance  of 
neotropical  alliances  in  the  insect-fauna  of  our  Tertiaries. 

It  is  upon  the  wing  that  I  would  establish  this  genus.  Yet  fragments 
of  other  parts  of  the  body  occur  with  the  wings,  showing  that  the  legs  were 
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probably  long  and  slender,  furnished  with  spine-like  hairs  as  long  as  the 
breadth  of  the  femora.  The  abdomen  was  moderately  slender,  rather  longer 
than  the  wings ;  its  ninth  and  tenth  segments  a  little  enlarged  in  the  2,  the 
tenth  half  ($),  or  three-quarters  (,?),  as  long  as  the  ninth,  and  the  eighth  half 
as  long  again  (?),  or  twice  as  long  (<?),  as  the  ninth,  and  a  little  more  than 
half  as  long  as  the  seventh.  The  anal  appendages  were  as  long  as  the  tenth 
segment,  rounded  triangular  (?)  or  quadrate  (r?). 

The  species  of  Dysagrion  found  at  Green  River  may  be  separated  by 
the  characters  drawn  from  the  neuration  of  the  wing  in  the  following  table  : 

TabJe  of  the  species  of  Dysayrion. 

Pterostigma  at  least  four  times  as  long  as  broad;  quadrilateral  longer  than  broad  ;  middle  of  the  area 
occupied  by  supplementary  veins  between  the  principal  and  subuodal  sectors  rilled  with  quad- 
rilateral cells. 
Pterostigma  surmounting  four  cells ;  quadrilateral  nearly  as  broad  at  base  as  at  apex. 

D.  fretlericii. 
Pterostigma  surmounting  three  cells  ;  quadrilateral  nearly  twice  as  broad  at  apex  as  at  base. 

2.  D.  lakesii. 

Ptcrostigma  only  three  times  as  long  as  broad  ;  quadrilateral  slightly  broader  than  long ;  middle  of  the 
area  between  the  principal  and  subnodal  sectors  tilled  with  pentagonal  cells. .  .3.  D.  packardii. 

1.  DYSAGRION  FREDERICK. 

PI.  6,  Figs.  2,  5,  G,  9,  10,  14,  17. 

Dysagrion  fredericii  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  534-537,  775  (1878). 

Several  specimens  of  various  parts  of  the  body  with  wings  were  found 
by  Mr.  F.  C.  Bowditch  and  myself  in  the  Green  River  shales,  in  a  railway 
cutting  by  the  river  bank  beyond  Green  River  station.  The  most  important 
are  a  neai-ly  perfect  wing  and  its  reverse,  which  preserve  all  the  important 
points  of  the  neuration.  A  single  antecubital  appears  to  be  present,  nearer 
the  nodus  than  the  arculus;  the  principal  sector,  like  the  short  sector  (sec- 
tor brevis).  bends  slightly  upward  just  as  it  reaches  the  arculus;  the  cel- 
lules in  the  discoidal  area  are  half  as  broad  again  as  long,  yet  the  breadth 
of  the  wing  is  such  that  the  broadest  part  of  the  postcostal  space,  between 
the  nodus  and  the  middle  of  the  wing,  is  more  than  half  as  broad  as  the  rest 
of  the  wing  at  that  point.  The  quadrilateral  is  subquadrate,  about  half  as 
long  again  as  broad,  its  upper  and  lower  margins  subparallel  and  its  lower 
outer  angle  about  sixty  degrees;  pterostigma  four  times  as  long  as  broad,  a 
little  dilated,  oblique  both  within  and  without,  but  especially  pointed  above 
on  the  outer  side,  touching  the  costal  margin  throughout.  The  wing  is 
wholly  hyaline,  excepting  the  infumated  pterostigma,  which  is  bordered  by 
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thickened  black  veins,  and  surmounts  tour  cellules  at  its  lower  margin  ;   the 
veins  of  the  wing  generally  are  testaceous    there  are  twenty  postcubitals. 
Length    of   the    wing,  36mm;    length   of  part   beyond    peduncle,   34mm; 
breadth.  distance   from   nodus   to  tip  of  wing,  :>;>""";   from  arculus  to 

nodus    >•    '  ;    from   nodus  to  inner  angle  of  pterostigma,  17""":    length  of 


Another  wing  from  the  same  beds  with  its  reverse  (Nos.  41  (!5, 
is  very  fragmentary  ,  showing  little  besides  the  border  of  the  apical  half  of 
the  wing  with  the  pterostigma,  and  most  of  the  postcubital  nervules.  I  have 
here  considered  it  the  hind  wing  of  the  same  speeies,  from  its  similar  size, 
the  exact  resemblance  of  the  pterostigma,  which  also  surmounts  four  cel- 
lules. and  the  indication  of  a  similar  profusion  of  intercalated  supplementary 
nervules.  It  seem-,  however,  not  improbable  that  it  may  prove  to  be  a 
second  >pecies  of  the  same  genus,  from  the  great  dilVerence  in  form.  The 
t\\o  borders  "f  tlie  outer  half  of  the  wing  are  nearly  parallel,  and  the  apex 
falls  a  little  below  the  middle.  This  difference,  however,  reallv  concerns 
only  the  posterior  curve  of  the  wing  below  the  apex.  The  nodus  is  not 
preserved.  Greatest  breadth,  7..  ")'""'. 

Considering  the  fragments  of  heads,  etc..  referred  to  under  the  genus 
as  belonging  to  this  species,  we  have  to  add  Nos.  417!>,  4180,  and  41  ^2 
(liesides  No.  t',-2  of  Mr.  Richardson's  collection)  as  representing  heads;  Nos. 
41*>,  Hs4,  the  united  head,  thorax,  and  base  of  wings:  and  Nos.  4170, 
117,''),  1174,  1177,  417S  as  parts  of  the  abdomen.  The  abdomen  shows  a 
slender,  dorsal,  pale  stripe,  distinct  and  moderately  broad  on  the  sixth  to 
the  eighth  segments,  scarcely  reaching1  either  border,  and  posteriorly  ex- 
panding into  a  small,  round  spot:  and  a  faint  dorsal  line  on  the  fourth  and 
fifth  segments,  interrupted  just  before  the  tip.  The  appendages  are  simple. 

Length  of  head  (according  to  the  mode  of  preservation),  4.0-4.  5mm; 
breadrh  of  same,  5.5mm;  length  of  thorax,  ">""":  of  pedicel  of  wing,  5mm;  of 
abdomen  (probably  1"""  should  be  ad.  led  for  a  break  at  the  base),  39mm; 
length  of  segments  8  to  Id,  i;11"";  breadth  of  ninth  segment,  2.75'nm;  of 
fifth  segment,  I'.l""";  estimated  length  of  whole  body,  55mm. 

Named  for  mv  friend  and  fellow  collector  of  Green  River  fossils,  Mr. 
Frederick  (  '.  Howditch,  of  Mostou. 

Green  River,  Wyoming.  Three  specimens,  Nos.  4165  and  4166,4167 
and  4168,  15244,  besides  the  parts  of  the  body  mentioned. 
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2.  DYSAGRION  LAKESII. 

A  nearly  perfect  wing  and  its  reverse  represent  another  species  of  this 
genus,  which  is  more  nearly  allied  to  D.  packardii  than  to  1).  fredericii, 
differing  from  the  former  principally  in  the  form  of  the  quadrilateral  and 
the  shape  of  the  pterostigma,  which,  although  as.  long  as  there,  surmounts 
only  three  cellules.  There  are  two  antecubitals,  one  at,  the  other  a  little 
before,  the  arculus ;  the  base  of  the  principal  and  short  sectors  is  straight, 
the  cellules  in  the  discoidal  area  are  much  as  in  D.  fredericii,  the  quadri- 
lateral is  twice  as  long  as  its  mean  breadth,  its  basal  margin  half  as  long- 
as  its  apical,  and  the  vein  forming  the  lower  margin  bent  at  a  similar  angle 
with  the  inferior  vein  of  the  triangle  as  in  D.  fredericii;  the  nodus  is  placed 
at  one-third  the  distance  from  the  arculus  to  the  pterostigma.  The  wing  is 
hyaline,  excepting  the  fuliginous  pterostigma,  which  is  four  times  as  long 
as  broad,  surmounts  three  cellules,  and  is  bordered  by  thickened  black  veins; 
its  outer  margin  is  much  more  oblique  than  its  inner ;  there  are  nineteen 
.postcubitals. 

Probable  length  of  wing,  35mm ;  length  of  part  beyond  peduncle, 
33mm ;  breadth,  8mm ;  distance  from  arculus  to  nodus,  8mm ;  from  nodus  to 
tip  of  wing,  22.5mm;  from  nodus  to  inner  corner  of  pterostigma,  15.5mm; 
length  of  pterostigma,  3.75mm. 

Named  for  Prof.  Arthur  Lakes,  of  Colorado,  my  companion  in  explor- 
ing the  fossil  insect  beds  of  the  West. 

Green  River.     One  specimen,  Dr.  A.  S.  Packard,  Nos.  259  and  260. 

3.  DYSAGRION  PACKARDII. 

PI.  6,  Figs.  1,  3,  11. 
Dysagrion  packardii  Scudd.,  Zittel,  Handb.  d.  Palaeont.,  I,  ii,  776,  Fig.  979  (1885). 

Another  species  of  this  genus  is  represented  by  a  nearly  complete 
front  wing,  a  fragment  of  a  wing  and  its  reverse,  and  by  a  tolerably  per- 
fect body  presumably  belonging  to  it.  The  wing  agrees  with  that  of  D. 
fredericii  in  form  and  size,  but  differs  in  the  following  particulars:  No  ante- 
cubitals exist,  except  in  the  neighborhood  of  the  arculus,  one  being  present 
nearly  half-way  from  it  to  the  base  and  another  may  exist  in  the  broken 
part  of  the  wing  just  beyond  the  arculus ;  the  base  of  the  principal  and 
short  sectors  is  straight ;  the  cellules  in  the  discoidal  area  are,  if  anything, 
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slenderer  than  in  that  species;  the  quadrilateral  is  of  about  equal  lengtn 
and  breadth,  its  liasal  only  a  little  more  than  half  the  length  oft  its  apical 
margin  and  the  vein  forming  its  lower  margin  bent  at  a  much  greater 
angle  witli  the  interior  vein  of  the  triangle  than  in  the  preceding  species; 
the  nodus  is  placed  slightly  beyond  one-third  the  distance  from  the  arculus 
te  the  pterostigma,  while  in  the  preceding  species  it  is  placed,  if  anything, 
at  less  than  one-third  that  distance:  the  wing  is  hyaline,  excepting  the 
dusky  pterostigma,  which  is  about  three  times  as  long  as  broad,  surmounts 
four  cellules,  and  is  bordered  by  thickened  black  veins;  there  are  nineteen 
postcubitals. 

The  body  is  slender,  the  legs  slender,  but  not  very  long,  armed  with 
long  hairs,  and  the  abdomen,  which  is  considerably  longer  than  the  front 
wing,  is  viewed  partly  from  the  side  and  partly  from  above;  the  superior 
male  appendages  are  shorter  than  the  tenth  segment,  quadrate,  apparently 
of  equal  length  and  breadth,  with  a  slightly  projecting  tooth  at  the  inner 
tip  directed  inwards. 

Length  of  entire  body,  49mm ;  head,  3ram ;  thorax,  8.5mm ;  fore  femora, 
4.25ffim;  middle  femora,  5mm ;  hind  femora,  6""" ;  abdomen,  36mm ;  second 
joint,  3.5""" ;  third,  5mm  ;  fourth  to  sixth,  each  6mm  ;  seventh,  4.5mm ;  eighth, 
2.5mm;  ninth,  1.5mm;  tenth,  l.lmm;  appendages,  0.6™"' ;  breadth  of  head, 
4.5mm;  second  to  fifth  abdominal  segments  (side  view).  2.75mm ;  sixth  and 
seventh  abdominal  segments  (top  view),  1.75mm ;  eighth,  ;>m'" ;  ninth,  ~2mn> ; 
tenth,  1.75mm;  appendages,  0.6mm;  length  of  wing,  36.5mm ;  of  part  beyond 
peduncle,  34.5mm  ;  breadth,  8.6;  distance  from  arculus  to  nodus,  !>""" ;  from 
nodus  to  tip  of  wing,  22.75mm;  from  nodus  to  inner  angle  of  pterostigma, 
16.75mm;  length  of  pterostigma,  ,'i""u. 

Xamed  for  the  world-known  American  entomologist,  Dr.  A.  S.  Pack- 
ard, of  Brown  University. 

Green  River.  Three  specimens,  Dr.  A.  S.  Packard,  Nos.  14G,  147, 
252  and  253. 

2.  PODAGRION  de  Selys. 

Tropical  South  America  claims  the  half  dozen  known  living  species 
of  this  genus,  most  of  which  have  been  found  in  Colombia  and  Venezuela. 
The  single  species  we  refer  here  is  somewhat  imperfect  but  apparently  be- 
longs here,  and  can  certainly  not  be  far  removed  from  it,  for  it  agrees  with 
it  in  the  character  of  the  pterostigma  and  the  supplementary  sectors.  Ex- 
cept this  no  fossil  species  have  been  found. 
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PODAGKIOX   ABOETIVUM. 

PI.  6,  Figs.  7,  8. 
Podagrion  abortitum  Scudd..  BnU.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  77»-776  (1878). 

The  specimen  represents  the  apical  part  of  a  wing  with  fragments  of 
the  middle  portion.  The  pterostigma  is  a  little  more  than  twice  as  long  as 
broad,  and,  although  less  oblique  on  the  inner  than  on  the  outer  side,  vet 
lies  at  an  angle  of  forty-five  degrees  with  the  costal  edge,  and  is  therefore 
more  oblique  than  usual  in  Podagrion  ;  its  outer  side  is  arcuate  as  well  as 
very  oblique,  but  in  its  entire  extent  the  pterostigma  scarcely  surmounts  two 
cellules ;  the  outer  side  is  much  thicker  than  the  inner,  and  thickens  below 
as  it  passes  gradually  into  the  lower  border,  which,  like  the  costal,  is  much 
thickened,  and  appears  the  more  so  from  being  independent  of,  although  in 
conjunction  with,  the  median  nervure.  Beyond  the  pterostigma  the  ultra- 
nodal  approaches  the  principal  nervure  very  closely,  so  that  they  are  only 
halt  as  far  apart  at  the  margin  as  below  the  pterostigma ;  there  are  two  sup- 
plementary sectors,  one  between  the  ultranodal  and  the  nodal,  arising  below 
the  outer  half  of  the  pterostigma,  the  other  between  the  nodal  and  subnodal, 
arising  slightly  farther  back :  both  of  these  supplementary  sectors  are 
straight,  but  the  nodal  is  slightly  undulated  after  the  origin  of  the  supple- 
mentary sectors  :  all  the  other  veins,  excepting  the  extreme  tip  of  the  prin- 
cipal, are  straight,  and  the  reticulation  tetragonal.  The  wing  appears  to  be 
hyaline  throughout,  the  pterostigma  very  slightly  infumated,  the  nervures 
fusco-castaneous,  those  about  the  pterostigma  deepening  nearly  to  black. 
Apically  the  wing  is  well  rounded,  its  apex  falling  in  the  middle  and  not 
at  all  produced.  A  species  is  indicated  of  about  the  size  of  P.  macropus  Sel. 

Length  of  pterostigma  along  costal  edge,  1.5mm;  of  same  from  inner 
lower  angle  to  outer  upper  angle,  2.1™™;  breadth  of  pterostigma,  0.65mm; 
of  wing  in  middle  of  apical  half,  5.5™™. 

Green  River.     One  specimen,  No.  4169. 

3.  LITHAGRIOX  gen.  nov.  (Mdo?,  Agrion). 

Subnodal  sector  originating  from  the  nodus,  the  median  a  little  more 
than  one  cellule  previous  to  it,  the  nodal  at  a  little  less  than  one-third  the 
distance  from  the  nodus  to  the  pterostigma  ;  the  latter  is  stout,  dilattd.  sur- 
mounts about  five  cellules,  its  inner  border  a  little  oblique,  its  outer  slightly 
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oblique  in  the  saint-   si-use.      Reticulation  dense,  mostly   tetragonal  except- 
ing in  the  region  of  the  supplementary  sectors  of  \vhirh  there  are  two  be- 
tween each  pair  of  sectors  from  the  ultranodal  to  the  short  .- 
in  the  interspace  !•  the  subnodal  and  the  median:   none  excepting 

the  upper  ones  are  curved,  and  there  is  also  a  single  very  brief  one  bet  •• 
the  short  sector  and  the  superior  sector  of  the  triangle  Postco>tal  space 
simple  or  nearly  so,  the  inferior  sector  forming  it  extending  beyond  the  mid- 
dle of  tin-  \vinir  but  not  reaching  the  border.  Wings  enlarging  considerably 
towards  the  middle,  strongly  petiolate  nearly  to  the  base  of  the  quadrilateral; 
this  is  several  times  longer  than  broad,  enlarging  slightly  away  from  the 

.  the  lower  side  from  a  fourth  to  a  third  longer  than  the  upper.  Nodus 
situated  about  one-third  the  distance  from  the  ba>e  to  the  pt  stigma. 

This  neims  is  closely  allied  to  I'hilogenia and  Podagrion,  the  subnodal 
and  median  sector-,  having  a  similar  origin,  but  it  is  clearly  distinct  from 
either;  it  differs  from  the  former  in  the  structure  of  the  pti-ro>tigma,  which 
nowhere  departs  from  the  co>tal  margin,  in  the  straightness  of  the  supple- 
mentary sectors,  the  obliquity  of  the  apex  of  the  quadrilateral,  the  greater 
distance  of  the  nodus  from  the  l>;i-e  of  tin-  wing  and  the  le>s  petiolated  '. 
more  broadly  expanded  form  of  the  wing.  In  the  number  and  position  of 
the  supplementary  sectors,  ho\\e\er.  it  closely  resembles  it.  From  1 
agrion  it  differs  in  the  earlier  departure  of  the  nodal  from  the  principal 
vein,  the  larger  number  of  cellule*  below  the  pterostigma.  the  much  iMvater 
number  of  supplementary  set-tor>.  and  the  more  broadly  expanded  wing:  it 

:ibles  it  rather  than  Philo^eiiia  in  the  structure  of  the  ptei-o>tii;ina,  the 

•lation  of  the  wing,  and  the  position  of  the  nodus.  It  di tiers  even  more 
from  I'vsairrion,  which  1  have  placed  in  the  same  group,  than  from  either 
of  these  two  recent  genera.  Two  species  have  been  discovered,  both  from 
Florissant. 

Tulile  of  the  iptciet  of  Lithagnon. 

Wings  clear;  postcubitaU  ft-w 1   L.  hyaliiium. 

Wiugs  clouded  cxcejit  at  IJUM-  and  a]n.-\  :   pustcubitals  numerous •£.  L.   umbratum 

1.    LlTHAGRION    HYALIXUM. 
PI.  13,  Fig.  4. 

A  pair  of  wings,  barely  overlapping  at  the  postcostal  margin  and  with 
the  tips  broken  beyond  the  middle  of  the  pterostigma,  but  otherwise  in 
admirable  preservation,  represent  this  .-pecies:  they  appear  to  be  upper  wings. 
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The  wings  are  hyaline  and  are  petiolated  up  to  the  base  of  the  quad- 
rilateral or  some  distance  beyond  the  first  postcostal  nervule.  Ultranodal 
sector  originating-  from  a  cross  vein  midway  between  the  nodus  and* the 
pterostigma,  its  course  regular  and  not  zigzag  throughout  its  extent ;  inferior 
sector  of  the  triangle  straight  to  near  its  tip,  where  it  bends  a  little  upward, 
running  parallel  to  the  margin  and  terminating  in  a  cross  vein,  a  little 
irregular  near  the  tip.  Pterostigma  dark  chocolate  brown,  the  bordering 
veins  thickened  and  black ;  being  broken  its  form  can  not  be  positively 
stated,  but  it  appears  to  be  nearly  four  times  as  long  as  its  median  width  and 
considerably  expanded  on  the  under  surface,  probably  surmounting  four  or 
five  cellules ;  quadrilateral  more  than  four  times  its  breadth  at  base,  its 
lower  side  half  as  long  again  as  the  upper,  the  outer  side  very  oblique. 
Nodus  rather  more  than  one-third  the  distance  from  the  base  to  the  ptero- 
stigma ;  sixteen  postcubitals.  Wings  rather  slenderer  than  in  L.  umbratum. 

Probable  length  of  wing,  33lum  ;  breadth,  6.6mm ;  distance  from  nodus  to 
pterostigma,  17mm;  from  nodus  to  base.  11.5mm;  breadth  of  wing  in  middle 
of  petiolated  portion,  1.3mm. 

Florissant.     One  specimen,  No.  8619. 

2.    LlTHAGRION    UMBRATUM. 
Pi!  13,  Figs.  12,  14. 

Two  specimens,  one  a  complete  wing,  the  other  lacking  only  the 
extreme  base  and  an  insignificant  fraction  of  the  apical  margin,  represent 
this  species.  Both  appear  to  be  upper  wings. 

The  wings  are  hyaline  at  base  and  tip,  faintly  or  distinctly  clouded  on 
the  disk,  the  clouded  portion  having  distinct  lines  of  separation  from  the 
hyaline  area ;  the  inner  line  is  straight  and  transverse,  crossing  the  wing 
from  the  second  postcubital  veinlet ;  the  outer  line  is  bent  or  curved  some- 
what, subparallel  to  the  apical  margin,  and  runs  from  the  middle  of  the 
pterostigma  to  a  little  beyond  the  apex  of  the  short  sector,  bending  on  the 
nodal  sector.  The  wings  are  petiolated  very  nearly  up  to  the  first  postcostal 
nervule,  which  is  placed  shortly  before  the  base  of  the  quadrilateral.  Ultra- 
nodal  sector  originating  from  a  cross  vein  a  little  distance  beyond  the  nodal 
and  shortly  before  a  point  midway  between  the  nodus  and  pterostigma ; 
its  course  is  more  or  less  zigzag  at  its  origin  and  again  in  the  middle,  but  is 
mostly  simple ;  inferior  sector  of  the  triangle  straight  in  its  basal  half, 
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bevond  more  or  Ii-ss  irregular,  increasingly  so  towards  its  apex,  where  it 
bends  uji\v;inl  so  as  more  gradually  to  approach  the  border,  and  finally  ends 
close  to  the  siijierior  sector  of  the  triangle  in  a  cross  vein  :  many  of  the 
cellules  in  the  apical  half  of  the  postcostal  space  are  broke, i  by  cross  veins 
forming  a  broken  supplementary  sector  here,  and  the  same  thing-  occurs 
f'eeblv  in  the  interspace  above.  I'terostigma  scarcely  more  infumated  than 
the  disk  of  the  wing,  expanding  slightly  in  the  middle,  about  four  times  as 
long  as  broad,  surmounting  five  to  si\  cellules.  Quadrilateral  very  slender, 
live  or  six  times  as  long  as  its  basal  breadth,  its  lower  about  one-fourth 
longer  than  its  upper  side,  its  outer  side  oblique.  Nodus  rather  more  than 
one-third  way  from  the  base  to  the  pterostigma  ;  twenty-seven  postcnbitals. 
\Vings  rather  stouter  than  in  I>.  hvalimmi. 

Length  of  wing,  34.5""" ;  breadth  in  middle,  8. .">""" ;  in  middle  of  petiole, 
1.5mm;  di>tance  from  nodus  to  pterostigma,  L8mm;  from  nodus  to  base, 
I0.5mm. 

Florissant.      Two  specimens,  Xos.  i;:i27,  8163. 

Legion  AGRION  de  Selys. 

All  the  fossil  species  of  this  group,  both  in  Europe  and  America,  have 
been  referred  to  the  genus  Agriou,  which  is  by  far  the  richest  of  its  mem- 
bers at  the  present  day. 

AOIi'loN  Fabricius. 

This  genus,  in  recent  times  one  of  the  largest  and  most  cosmopolitan 
of  the  legion  to  which  it  belongs,  is  represented  in  the  rocks  hv  a  single 
species  in  Europe,  A.  aglaope  Heer  from  Oeiiingen,  and  the  two  species 
from  America  here  described,  lioides  these  a  single  immature  species  has 
been  found  in  Europe  (Oeningen)  and  another  in  America  (Florissant), 
which  are  placed  in  this  group  as  typical  of  the  Agrionina. 

The  genus  is,  as  stated,  cosmopolitan,  but  its  richest  representation  is 
in  the  tropics,  and  in  the.  northern  hemisphere  at  least  it  is  more  richly  de- 
veloped in  the  New  \Vorld.  The  two  species  here  described  from  wings 
are  not  sufficiently  perfect  to  decide  into  what  subgenus  they  will  fall,  but 
they  are  certainly  closely  related  to  each  other  and  appear  to  be  most 
nearly  allied  to  Amphiagrion  or  else  to  Pyrrhosoma  or  Erythromma. 
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The  American  fossil  species  of  Agrion  which  are  represented  by  their 
wings  may  be  separated  as  follows : 

Table  of  Hit.  species  of  Agrion. 

Four  anteuodal  cellules  below  the  short  sector;  auteuodal  portiou  of  the  costa  scarcely  arched. 

1.  A,  mascescens. 
Three  autenodal  cellules  below  the  short  sector;  auteuodal  portion  of  the  costa  uoticeably  arched. 

'2.  A.  exsularis. 

1.  AGRION  MASCESCENS. 
PI.  13,  Figs.  8,  9. 

This  species  is  represented  by  a  pretty  well  preserved  specimen  and 
its  reverse  showing  most  of  the  body,  a  part  of  the  legs  and  the  wings,  but 
the  latter  confused  by  the  overlying  of  those  of  one  side  upon  those  of  the 
other.  The  head  is  preserved  only  enough  to  show  its  form,  which  has 
nothing  peculiar,  and  the  same  may  be  said  of  the  thorax.  Seven  joints  of 
the  slender  abdomen  are  preserved,  the  second  of  which  indicates  that  the 
specimen  is  a  male.  The  head  and  thorax  with  the  legs  are  black,  but  the 
abdomen  is  colorless:  the  legs  are  doubled  up,  the  femora  about  as  long  as 
the  breadth  of  the  head,  and  the  tibial  spines,  of  which  there  are  seven  or 
eight  in  a  row,  are  a  little  shorter  than  the  interspaces  between  adjacent 
ones  The  wings  are  scarcely  depressed  at  the  nodus,  the  antenodal  por- 
tion of  the  costal  margin  almost  straight,  hyaline  with  black  veins,  the 
pterostigma  normal,  rhomboidal,  slightly  longer  than  broad,  alike  on  both 
wings,  the  only  difference  being  in  a  slightly  greater  obliquity  of  the  outer 
and  inner  margins  (and  especially  of  the  outer)  and  the  slightly  shorter 
lower  margin  in  the  front  wing;  very  pale  fuliginous,  fading  out  towards 
the  margins,  margined  with  heavy  blackish  veins,  surmounting  a  single 
cellule.  The  inferior  sector  of  the  triangle  originates  far  before  the  basal 
postcostal  nervule,  which  is  situated  slightly  nearer  the  second  than  the  first 
antecubital  nervule.  The  arculus  is  directly  beneath  the  second  antecubital 
nervule.  There  are  apparently  eleven  postcubitals  on  the  fore  wing  and 
there  are  ten  on  the  hind  wing.  Quadrilateral  of  the  fore  wings  with  the 
inner  and  upper  side  of  similar  length  and  half  as  long  as  the  lower  side ; 
on  the  hind  wings  the  inner  side  is  considerably  shorter  than  the  upper,  and 
the  latter  nearly  three-fifths  the  length  of  the  lower ;  four  antenodal  cellules 
below  the  short  sector ;  the  petiolation  begins  unusually  near  the  base  of  the 
wing  or  considerably  before  the  first  antecubital  nervure.  The  nodal  orig- 
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inates  rather  less  than  half-way  from  the  nodus  to  tin-  pterostigma;  the  sub- 
nodal  terminates  quite  lievond  tin-  extreme  tip  of  the  pterostigma,  the 
median  below  its  tip,  the  short  sector,  which  ends  in  a  zigzag  course,  before 
the  pterostigma.  and  below  the  origin  of  the  ultranodal ;  the  superior  sector 
of  the  triangle,  which  is  straight  to  the  tip,  midway  between  the  origin  of 
the-nodal  and  the  pterostigma  :  and  the  inferior  sector  of  the  triangle,  which 
becomes  /i^/.ag  a  little  beyond  the  nodus,  terminates  a  little  before  the  last. 

Length  of  wings,  -Jl. ;!""";  breadth,  4.6mm;  distance  from  nodus  to  base, 
7.25""";  toarculus,  34""";  to  center  of  pterostigma,  12.5""";  breadth  of  head, 
3.5""";  diameter  of  eyes,  1.25mm;  length  of  thorax,  5""";  of  femora,  3mm;  of 
tibial  spines,  0.25mm;  of  abdomen  (seven  joints),  24.5mm;  of  first  joint,  0.6mm; 
second,  1.8mm;  third,  1.4""";  fourth,  51UU1;  lifth,  4.6'um;  sixth,  4.6miu;  seventh, 
3.4""";  width  of  last,  1.1'""". 

While  the  venation  of  the  wing  proves  that  this  insect  belongs  in  the 
legion  Agrion,  the  unusually  short  petiolation  of  the  wing  shows  that  it 
can  not  lie  referred  to  Teleliu.-i-,  and  the  short  spines  of  the  tibia?  that  it  can 
not  lie  an  Ar^ia.  To  which  of  the  numerous  subgenera  of  Agrion  it  should 
lie  referred  cannot  be  determined  at  present,  but  from  the  apparent  want  of 
postocular  spots  and  the  early  origin  of  the  inferior  sector  of  the  triangle 
it  would  appear  to  be  most  nearly  allied  to  Amphiagrion  or  else  to  Pyrrho- 
soma  or  Erythromrna.  If  to  the  former  its  affinities  are  with  tropical 
American  forms  ;  if  to  the  latter  with  temperate  forms  of  either  hemisphere 

Florissant.     Two  specimens,  Xos.  6824,  7158. 

2.  AGRION  EXSULARIS. 
PI.  13,  F\g.  6. 

A  single  nearly  perfect  wing  differs  so  slightly  from  A.  inascescens 
that  it  would  appear  to  belong  to  the  same  restricted  genus,  although  from 
our  ignorance  of  the  length  of  its  tibial  spines  it  might  be  considered  an 
Argia.  The  wing,  which  is  apparently  an  upper  one,  is  a  little  depressed 
at  the  nodus,  the  antenodal  portion  of  the  costal  margin  being  somewhat 
arched,  hyaline  with  black  veins,  the  pterostigma  normal,  rhomboidal, 
slightly  longer  than  broad,  the  outer,  and  inner  margins  considerably 
oblique,  the  outer  perhaps  the  more  so,  fuliginous,  margined,  especially 
within,  with  heavy  black  veins,  .surmounting  rather  more  than  one  cellule. 
The  inferior  sector  of  the  triangle  originates  before  the  basal  postcostal  nerv- 
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ule  or  just  beneath  the  first  antecubital ;  the  petiolation  therefore  begins  at 
this  point;  the  basal  postcostal  lies  midway  between  the  two  antecubitals: 
the  arculus  is  directly  beneath  the  second  antecubital  nervule  ;  there  are 
eleven  postcubitals ;  quadrilateral  with  its  inner  side  scarcely  shorter  than 
its  upper,  the  latter  half  as  long-  as  the  lower  side;  three  antenodal  cellules 
below  the  short  sector.  The  ultranodal  originates  only  two  cellules  before 
the  pterostigma  ;  the  nodal  at  scarcely  less  than  half-way  from  the  nodus  to 
the  pterostigma;  the  subnodal  terminates  just  below  the  tip  of  the  ptero- 
stigma, the  median  below  its  middle ;  the  short  sector,  which  has  a  zigzag 
course  in  the  outer  fourth  of  the  wing,  terminates  apparently  below  the 
base  of  the  pterostigma  or  scarcely  short  of  it. 

Length  of  wing,  21.65mm  (the  extreme  base  is  not  represented  in  the 
plate,  although  part  of  it  is  preserved)  ;  breadth,  4.35mm ;  distance  from 
nodus  to  base,  7.65mm ;  to  arculus,  3.5mm  ;  to  center  of  pterostigma,  12.5mm. 

This  species  differs  from  the  preceding  principally  in  the  longer  petio- 
lation of  the  wing,  the  arching  of  the  base  of  the  costa,  the  number  of  ante- 
nodal  cellules  beyond  the  quadrilateral,  and  the  more  apical  termination  of 
the  upper  sectors. 

Florissant.     One  specimen,  No.  8146. 

AGRION  TELLURIS. 
PI.  13,  Fig-.  10. 

Two  nymphs,  evidently  belonging  to  the  same  species,  have  been  found, 
and,  considering  the  impossibility  of  determining  to  which,  if  any,  of  the 
species  of  Agrionina  found  in  the  perfect  state  thev  belong,  they  are  treated 
as  distinct,  following  the  precedent  set  by  Heer,  and  followed  by  others. 
The  head  is  full,  well  rounded  in  front,  squarely  truncate  and  a  little  angu- 
lated  behind,  about  half  as  broad  again  as  long,  scarcely  broader  than  the 
thorax  ;  the  antennae,  or  such  parts  as  are  preserved,  are  very  slender,  a 
little  shorter  than  the  head,  the  basal  joint  twice  as  stout,  about  twice  as  long 
as  broad.  The  legs  are  very  long  and  slender,  especially  the  hinder  pair, 
which  would  reach  to  the  base  of  the  antepenultimate  abdominal  joint ;  the 
femora  are  narrowly  and  equidistantly  four  times  barred  with  dark  bands, 
the  extreme  bands  at  base  and  apex  ;  the  tibi«3  are  less  than  half  as  broad 
as  the  femora  and  have  a  broader  median  dusky  band.  The  dark  wing  pads 
are  long  and  slender,  twice  as  long  as  the  width  of  the  abdomen,  and  less 
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than  half  as  broad,  nearly  reaching  the  extremity  of  the  third  abdominal 
segment.  The  abdomen  is  equal,  scarcely  tapering  apically,  the  joints  twice 
as  broad  as  long,  entire,  not  excepting  the  last.  The  caudal  flaps  or  tracheal 
pads  are  considerably  more  than  half  as  long  as  the  abdomen,  the  middle 
one,  showing  on  the  left  in  Fig.  10,  long,  slender,  fusiform,  pointed  apically, 
largest  a  little  beyond  the  middle  ;  the  lateral  pair  are  much  larger  and 
asymmetrical,  the  inner  flange,  or  the  portion  of  the  tracheal  pad  lyi:i" 
within  the  median  rod,  being  subequal,  but  broadest  just  before  the  tip,  as 
broad  throughout  as  the  broadest  part  of  one  flange  of  the  median  flap  ;  the 
outer  flange  gradually  expanding  with  a  slight  convexity  from  the  base  to  a 
little  beyond  the  middle,  where  it,  is  twice  as  broad  as  the  opposite  flange, 
and  then  tapering  rapidly,  regularly,  and  with  a  scarcely  perceptible  con- 
cavity, to  the  tip  of  the  median  rod ;  the  edges  of  the  pads  are  delicately 
denticulate,  distantly  on  the  expanding  basal  portions,  more  densely  on  the 
apical  tapering  parts  and  especially  on  the  outer  edges  of  the  lateral  pads, 
the  denticulations,  like  the  median  ribs,  being  black. 

Length  of  body  (excluding  terminal  flaps),  21mm;  of  front  femora, 
3.25mm ;  middle  femora,  3.25mm  ;  hind  femora,  5ram  ;  hind  tibia:,  6.2r)mra  ;  hind 
tarsi,  2  25mra  ;  wing  pads,  G.5ra:" ;  breadth  of  head,  3.5mm  ;  thorax,  3'nra  ;  base  of 
abdomen,  2.65mm  ;  tip  of  same,  2.1mm;  length  of  terminal  flaps,  7.5mm ; 
breadth  of  lateral  flaps,  2"1"1. 

In  the  present  state  of  our  knowledge  of  the  larvae  of  Agrionidse  it  is 
impossible  to  indicate  with  any  certainty  the  position  of  this  nymph.  The 
absence  of  any  sign  of  the  mask,  too,  will  remain  a  difficulty  when  we  are 
more  familiar  with  the  living  forms,  but  the  small  size  of  the  head  and  the 
shape  of  the  antennae  and  caudal  flaps  will  afford  good  points  for  comparison. 

Florissant.     Two  specimens,  Nos.  13525,  14174. 

Tribe  ^ESCHNINA  Hagen. 

This  group  of  larger  Odonata  seems  to  have  been  less  richly  endowed 
with  species  and  genera  than  the  other  families  both  in  past  times  and  at 
| 'resent.  The  most  recent  study  of  the  group  by  de  Selys,  which  has  just 
appeared,  divides  the  /Eschnida?  proper  into  five  genera  and  twenty-three 
subgenera,  of  which  ^Eschna,  with  more  than  half  the  subgenera,  embraces 
more  than  half  the  one  hundred  and  fifty  known  recent  species  and  is  cos- 
mopolitan. It  also  embraces  all  the  known  fossils  from  the  Tertiaries, 
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excepting  one  from  Radoboj,  an  Anax,  first  described  as  -ZEsehna  metis  by 
Heer.  Four  fossil  species  are  known  from  the  Old  World  and  two  are  here 
described  from  the  New.  Of  the  Old  World  types  one  is  merely  mentioned 
by  Hagen  as  found  in  amber  and  is  represented  only  by  the  tip  of  a  wing. 
A  second,  from  Bornemouth  in  England,  has  been  figured  by  Goss  without 
a  name.  It  appears  to  belong  to  the  subgenus  Basiieschna,  but,  as  it  is  cer- 
tainly incorrectly  drawn  in  some  particulars,  it  may  be  in  those,  such  as 
the  simplicity  of  the  subnodal  sector,  upon  which  this  suggestion  is  based. 
The  other  two,  /Eschna  polydore  and  ^E.  tyche  from  Oeningen,  were 
described  nearly  thirty-five  years  ago  by  Heer,  and  are  certainly  very  closely 
allied,  though  distinct,  as  Heer  pointed  out.  They  seem  to  belong  pretty  cer- 
tainly to  ./Eschna  s.  s.,  and  are  apparently  not  far  removed  from  the  European 
./E.  mixta  Latr.,  as  I  judge  from  direct  comparisons  with  the  entire  series 
referred  by  de  Selys  to  ^Eschna  s.  s.,  which  I  have  had  the  opportunity 
of  studying  in  the  Cambridge  Museum  through  the  favor  of  Dr.  Hagen. 
Heer  also  directly  compares  the  former  to  that  species,  as  I  subsequently 
noted.  Our  independently  formed  opinions  have  therefore  completely  coin- 
cided. These  two  species  are  also  very  nearly  allied  to  one  of  the  Ameri- 
can forms,  which,  however,  more  closely  resembles  a  common  American 
species,  JE.  constricta  Say.  The  other  American  fossil  belongs  to  Basise- 
schna.  The  resemblance  of  the  Tertiary  sesclmid  fauna  of  Europe  and 
America  appears  therefore  to  have  been  tolerably  close.  (September, 
1883.) 

^ESCHNA  Fabricius. 

All  the  fossil  ^Eschnina  known,  excepting  one  (an  Anax),  belong  to 
JEschna,  two  European  and  one  American  to  ^Eschna  proper,  and  one 
from  each  country  to  Basireschna. l 

The  species  of  ^Eschna  from  Florissant  known  by  their  wings  may  be 
separated  thus : 

Table  of  the  subyenera  of  Jtschna. 

Subnodal  sector  forked,  its  upper  fork  separated  from  the  uodal  by  a  single  row  of  cells;  pterostigma 
hardly  more  than  three,  times  as  long  as  broad  and  only  one-fourth  as  long  as  the  space  between 
it  and  the  nodus 1.  JEsclina  s.  s. 

Subnodal  sector  simple,  separated  from  the  uodal  by  three  rows  of  cells;  pterostigma  four  or  five 
times  aa  long  as  broad,  more  than  one-third  as  long  as  the  space  between  it  and  the  nodus. 

2.   Basiitschiia. 

1  Vide  supra. 


NEUKOPTERA— ODONATA— vESCHNINA.  143 

1.  Subgenus  vEscnNA  Selys. 

This  group  of  the  genus  .Eschna  is  a  cosmopolitan  one,  and  includes 
a  larger  proportion  of  the  species  than  any  other.  To  it  belong  two 
European  and  one  American  fossil  species,  all  clDsely  allied,  but  the 
European  more  nearly  related  to  an  existing  European  species,  JE.  inixta, 
the  American  to  an  existing  American  species,  IE.  constricta,  than  to  any 
others. 

^SCHNA  (/ESCHNA)  SOLIDA. 

PI.  13,  Fig.  1. 

A  remarkably  well  preserved  front  wing,  the  extreme  base  only  lost 
Wing  of  rather  small  size  and  rather  slender,  the  middle  line  of  the  basal 
half  bent  at  a  slight  angle  with  that  of  the  apical  half ;  tip  of  the  wing  uni- 
formly rounded ;  nodulus  above  the  principal  sector  strongly  and  rather 
regularly  curved,  much  nearer  the  pterostigma  than  the  base ;  nodal  sector 
curved  rather  gently  upward  in  the  middle  portion  of  its  course  but  termi- 
nating some  distance  below  the  apex  of  the  wing;  subnodal  sector  forked 
widely  a  little  before  the  pterostigma,  the  upper  fork  turning  abruptly 
upward  at  its  origin;  the  intercalated  sector  between  the  subnodal  and 
median  forked  below  the  base  of  the  pterostigma,  its  upper  fork  also  curved 
upward  and  separated  at  tip  from  the  lower  fork  of  the  subnodal  by  only  a 
single  row  of  cells,  as  usual ;  median  and  short  sectors  separated  in  the 
apical  half  (or  less)  by  a  double  row  of  cells  in  the  discoidal  field  below  the 
triangle,  first  two,  then  three,  and  afterwards  four  or  five  rows  of  cells  irreg- 
ularly disposed.  Pterostigma  scarcely  four  times  as  long  as  broad,  the 
inner  and  outer  margins  very  oblique  and  parallel ;  color  blackish  castane- 
ous,  the  bordering  veins  black.  Antecubitals  more  than  twenty-two  (prob- 
ably about  twenty-five),  postcubitals  fifteen. 

Length  of  wing  more  than  4lmm  (probably  44""");  breadth,  10.5mm;  dis 
tancefroru  nodulus  to  base  of  pterostigma,  15""";  length  of  pterostigma,  4""". 

This  species  plainly  belongs  to  the  subgenus  JEschna.  By  favor  of 
Dr.  Hagen  I  have  compared  it  directly  with  all  the  species  referred  by 
Selys  to  that  group,  excepting  a  couple  of  rare  forms,  and  unquestionably 
it  is  most  closely  allied  to  JE.  constricta,  though  closely  resembling  ,E. 
marchali.  Indeed,  the  resemblance  to  ./E.  constricta  is  closer  than  I  have 
yet  found  between  any  well  preserved  Florissant  insect  and  any  li\ing 
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type  ;  it  agrees  better  with  it  than  JE.  constricta  does  with  any  other  living 
form.     The  nodal  sector  of  2Ei.  solida  is  not  so  strongly  curved  as  in  JE. 
constricta,  and  the  pterostigma  of  the  fossil  is  slightly  longer  ;  these  are  the 
most  important  distinctions  that  were  noted. 
Florissant.     One  specimen,  No.  8347. 

2.  Subgenus  BASI^SCHNA  Selys. 

As  was  stated  in  the  general  remarks  under  jEschnina,  Goss's  unnamed 
^Esclmid  from  Bornemouth,  England,  probably  belongs  to  this  group  ;  an 
interesting  fact  since,  so  far  as  I  know,  it  is  exclusively  an  American  group, 
and  one  of  our  own  fossils  falls  therein.  It  is  the  only  subgenus  of  ^Eschna 
besides  ^Eschna  proper  which  is  known  in  a  fossil  state. 


SEPARATA. 
PL  13,  Fig.  15. 

A  complete  front  wing  and  its  reverse  broken  near  the  course  of  the 
median  sector  and  the  part  below  crowded  up  against  the  upper  portion,  so 
as  to  confuse  the  parts  next  the  line  of  fracture. 

The  wing  is  of  rather  small  size,  rather  slender  and  straight  ;  the  tip 
is  slightly  angulated  rather  below  the  middle  of  the  wing  ;  nodulus  placed 
at  almost  two-thirds  the  distance  from  the  base  to  the  pterostigma,  scarcely 
directed  backward  above  the  subcostal,  below  that  straight,  directed  some- 
what forward  and  reaching  the  subnodal  ;  nodal  sector  curved  rather 
strongly  and  somewhat  rapidly  upward  in  the  middle  part  of  its  course, 
terminating  a  little  distance  below  the  tip  of  the  wing  ;  subnodal  sector 
simple  and  beyond  the  base  of  the  pterostigma  subparallel  to  the  nodal  ; 
the  intercalated  sector  between  the  subnodal  and  the  median  simple, 
but  curved  in  the  course  of  what  would  be  the  superior  fork  if  it  were 
branched,  and  even  more  strongly  curved  than  in  ^schna  soHda  ;  median 
and  short  sectors  separated  apically  by  a  double  row  of  cells,  but  to  how 
far  from  the  margin  can  not  be  seen;  in  the  discoidal  field  below  the  tri- 
angle there  are  at  first  two,  then  three,  and  afterwards  four  or  five  rows  of 
cells,  the  last  arranged  in  somewhat  obscure  oblique  series.  Pterostigma 
five  times  as  long  as  broad,  both  outer  and  inner  margin  very  oblique,  but 
the  outer  much  more  so  than  the  inner;  the  color  uniform  pale  clay  brown, 
but  the  thickened  bordering  veins  black.  Antecubitals  twenty-three,  post- 
cubftals  thirteen. 
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Length  of  wing,  44""";  breadth,  10.2mm;  distance  from  base  to  nodulus, 
21.5mm;  from  nodulus  to  base  of  pterostigma,  13.2mm;  length  of  ptero- 
stigma,  .V"r". 

This  species  differs  from  JE.  solida  in  its  more  pointed  tip,  straighter 
form,  simple  subnodal  sector,  which  is  separated  from  the  nodal  by  three 
rows  instead  of  one  row  of  cells,  and  by  the  greater  approximation  of  the 
nodulus  to  the  pterostigma  as  well  as  by  the  greater  length  of  the  latter. 

It  is  very  closely  related  to  JEschna  Janata  Say,  which  Selys  makes 
the  type  of  his  Basiseschna.  The  nodal  sector  has  precisely  the  same 
curve  just  before  the  pterostigma,  and  it  differs  mainly  in  the  more  arcuate 
tip  of  the  principal  nervule  intercalated  between  the  subnodal  and  median 
sectors. 

Florissant.     One  specimen,  Nos.  8164  and  11693. 

./ESCHNA  LARVATA. 
PL  13,  Fig.  11. 

A  single  specimen  of  a  larva  has  been  found  belonging  to  this  genus 
and  not  improbably  belonging  to  one  of  the  species  described ;  but  as  this 
can  not  from  the  nature  of  the  case  be  determined  it  will  be  best  to  give  it 
a  distinct  name  for  ready  reference.  The  front  half  of  the  body,  is  rather 
obscure,  but  the  outline  shows  the  form  with  sufficient  distinctness.  The 
body  is  largest  in  the  middle  of  the  abdomen,  scarcely  decreasing  in  size 
anteriorly,  but  posteriorly  narrowing  somewhat  rapidly  beyond  the  fourth 
abdominal  segment;  the  outer  edges  of  the  posterior  borders  of  the  seg- 
ments are  not  produced ;  the  three  anal  valves  are  distinctly  seen,  are  very 
slender  and  finely  pointed :  one  of  the  legs  is  preserved,  showing  that  it  is 
slender  and  of  the  usual  form. 

Length  of  body,  34.5mm;  breadth  in  middle  of  abdomen,  7.5mm;  at 
base  of  abdomen,  6mm :  at  base  of  anal  valves,  2.5ram ;  length  of  latter, 
3  25mra ;  of  femur  of  hind  (?)  leg,  6mm :  of  tibia,  4.5lum ;  of  tarsi,  4.25""". 

Florissant.     One  specimen,  No.  1816. 

Tribe  LIBELLULINA  Hagen. 

A  small  number  of  species  of  this  tribe  occur  in  the  European  Ter- 

ti.-ines. 

v<n.  xni 10 
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LlBELLULA    sp. 

PI.  6,  Figs.  4,  16. 

(Libellulina)  Scndd.,  Bull.,  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  775  (1878). 

Fragments  of  an  abdomen  in  obverse  and  reverse  are  probably  to  be 
referred  to  Libellula  only  in  the  broadest  possible  sense,  but  they  are  insuffi- 
cient to  give  further  determination.  They  evidently  represent  four  or  five 
of  the  terminal  segments  of  the  body,  there  being  first  three  segments  of 
equal  breadth  and  a  similar  length,  a  little  longer  than  broad,  -with  a  slight 
median  carina ;  and  then  three  others  without  a  median  carina  and  with 
continually  decreasing  length,  the  first  of  them  (probably  the  eighth  seg- 
ment) hah0  as  long  as  the  preceding,  but  of  the  same  width ;  the  next  half 
as  long  as  the  one  which  precedes  it,  but  narrower,  and  the  last  still  narrower 
(but  imperfect). 

Length  of  the  fragment,  20mm;  of  its  third  (seventh?  abdominal)  seg- 
ment, 4.5mm;  breadth  of  same,  3.5. 

Green  River,  Wyoming.     One  specimen,  Xos.  4175  and  4176. 

Suborder  PLANIPENNIA  Burmeister. 

The  collections  obtained  at  Florissant  embrace  eight  genera  and  thir- 
teen species  of  planipennian  Neuroptera,  All  of  the  species  and  four  of  the 
genera  are  new,  and  belong  to  four  families.  The  Raphidiidae  are  the  most 
numerous,  embracing  Raphidia,  with  a  single  species,  and  Inocellia  with 
four :  the  species  referred  to  Raphidia  hardly  belongs  to  it  in  a  strict  sense, 
since  the  costal  vein  is  excessively  short,  there  are  no  costal  veinlets,  and 
the  sectors  do  not  originate  obliquely  from  the  radius,  but  more  indirectly 
by  transverse  veins  ;  all  the  species  of  Inocellia,  which  fall  into  two  sections, 
differ  from  living  types  and  also  from  the  species  found  in  Oligocene  amber 
of  the  Baltic  in  having  no  transverse  series  of  regular  discoidal  areoles  be- 
low the  pterostiguia.  A  single  species  of  Osmylus  represents  the  Heme- 
robida?,  and  differs  from  living  forms,  as  does  also  the  amber  species,  in  the 
simple  character  of  the  costal  nervules,  the  much  smaller  number  of  sectors. 
and  the  limited  supply  of  cross-veins  in  the  basal  half  of  the  wing,  giving 
this  region  a  very  different  appearance  from  its  rather  close  reticulation  in 
modem  types.  It  may  here  be  noticed  that  as  a  very  general  rule  the  neu- 
ration  of  the  wing  is  much  closer  in  modern  Planipennia  than  in  their  Ter- 
tiary representatives. 
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There  are  four  species  of  Chiysopida?,  referable  to  two  genera,  each  of 
them  extinct;  Chrysopidse  have  not  before  been  recognized  in  Tertiary  strata, 
the  single  species  poorly  figured  by  Andra,  and  never  carefully  studied, 
being  much  more  probably  one  of  the  Hemerobidi?.  These  two  genera, 
called  Palseochrysa  and  Tribochrysa,  are  allied  to  the  living  Xothochrysa, 
bat  differ  from  modem  types  in  the  zigzag  course  of  the  upper  cubital  vein, 
and  in  its  direction,  which  is  through  the  middle  of  the  wing,  as  well  as  by 
the  smaller  number  of  sectors  and  the  entire  absence  of  any  transverse 
series  of  gradate  veinlets ;  Palseochrysa  is  represented  by  a  single  species, 
Tribochrysa  by  three,  and  the  genera  differ  from  each  other  in  the  course 
of  the  upper  cubital  vein,  which  in  Palseochrysa  is  direct  and  bordered  by 
comparatively  uniform  cells,  while  in  Tribochrysa  it  is  doubly  Ix-nt  in  the 
middle,  and  is  therefore  bordered  by  very  unequal  cells.  Two  species  of 
Panorpida?  have  been  found,  one  of  which  is  referable  to  a  new  genus,  Hol- 
corpa,  which  differs  from  Panorpa  in  the  entire  absence  of  cross-veins,  and 
is  remarkable  for  the  spots  on  the  wings.  All  these  have  been  discovered 
at  Florissant  only.  No  planipennian  Neuroptera  have  been  found  in  the 
Green  River  shales,  but  the  Tertiary  beds  of  British  Columbia  have  fur- 
nished a  single  species  of  Hemerobidae,  belonging  to  an  extinct  genus  allied 
to  Micromus,  and  which  I  have  called  Bothromicromus ;  and  we  have  re- 
mains of  one  of  the  Sialida?  from  beds  of  Laramie  age  in  Colorado,  which  is 
introduced  here. 

The  number  of  species  of  Tertiary  Planipennia  is  nearly  doubled  by  the 
discoveries  already  made  in  the  American  Tertiaries,  but  the  families,  and  es- 
pecially the  genera,  are  very  differently  represented  on  the  two  continents  : 
thus  the  Raphidiida?  have  in  Europe  only  one  species  of  Inocellia,  while, 
on  the  other  hand,  the  Hemerobida?  show  one  or  more  species  each  of 
Nymphes,  Sisyra,  Hemerobius,  and  Osinylus.  The  Chrysopidse,  as  stated, 
are  unrepresented,  although  two  species  are  known  from  the  Jura.  The 
Panorpida?  have  one  species  of  Panorpa  and  three  of  Bittacus.  while  thpre 
are  also  two  species  of  Ascalaphus  and  one  each  of  Myrmeleon,  Chau- 
liodes,  and  Coniopteryx,  belonging  to  families  not  found  fossil  in  this  coun- 
try. (September,  1883.) 
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Family  SIALJNA  Leach. 

This  family  is  composed  of  two  groups,  each  represented  in  our  rocks. 
As  they  differ  somewhat  remarkably  in  history  and  distribution,  such  gen- 
eral remarks  as  can  be  made  will  appear  in  contrasting  the  statements  which 
follow  under  each. 

Subfamily  SIALIDJE  Stephens. 

The  Sialidse  are  evidently  an  expiring  type.  A  considerable  number 
of  Paleozoic  forms  have  been  referred,  with  more  or  less  reason,  to  it  or  its 
vicinity,  and  certainly  the  resemblance  of  its  modern  genera  to  the  bulk  of 
the  ancient  neuropteroid  types  is  greater  than  can  be  affirmed  of  any  other 
modern  group.  Yet  even  in  the  Mesozoic  period  we  know  of  comparatively 
few  examples  ;  Hagen  refers  an  undescribed  species  from  the  Jura  to  Corv- 
dalus;  Westwood  figures  a  Sialium  from  the  Purbecks,  and  the  species  given 
here,  belonging  to  the  disputed  Laramie  beds,  is  known  only  by  its  egg- 
masses  ;  I  have  also  shown  that  the  larval  Mormolucoides  articulatus  Hitchc. 
from  the  Connecticut  River  sandstones  is  to  be  regarded  as  a  sialid.  In 
Tertiary  times,  where  the  number  of  insects  known  is  vastly  increased,  we 
find  no  greater  representation.  One  species  only,  Chauliodes  prisca,  from 
the  amber,  is  well  known ;  Gravenhorst  and  Burmeister  speak  of  a  Semblis 
from  amber,  which  may  be  the  same  as  Hagen's,  above  mentioned ;  and  an 
insect's  leg  from  Rott  has  been  doubtfully  referred  here.  No  species  of  this 
group  has  been  found  in  the  American  Tertiaries.  So  too  we  find  the  exist- 
ing species  very  meager  as  compared  with  other  families  of  Neuroptera ; 
but  that  some  existed  in  American  Tertiaries  can  not  be  doubted  by  any 
who  will  compare  our  huge  living  Corydalus  with  the  still  more  gigantic 
Corydalites  from  the  Laramie  beds.  (September,  1883.) 

CORYDALITES  Scudder. 

Corydaliles  Scmlder,  Bull.  IT.  S.  Geol.  Geogv.  Surv.  Terr.,  IV,  5H7  (1878). 

The  egg-masses  thus  named  were  described  by  me  in  1878,  but  it  was 
not  until  the  publication  of  a  figure  of  one  of  them  in  Zittel's  Handbuch  der 
Palseontologie,  in  1885,  that  their  existence  in  beds  of  quite  similar  age  in 
Europe  was  recognized.  On  this  point  I  may  quote  from  a  letter  written  me 
by  the  Marquis  de  Saporta  in  May,  1886  : 
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II  m'a  suffi  de  jeter  les  yeux  sur  votre  figure  981  pour  reconnaitre  Fidentite"  par- 
faite  de  votre  Corydalites  fecundum  avec  des  corps  fossiles,  ayant  meme  aspect  et  meme 
composition  qui  out  e'te'  recueillis  en  assez  bou  nombre  et  parfaitement  conserves  dans 
notre  terraius  a  lignites  de  Fuveau  pres  d'Aix,  et  justement  ces  lignites  sout  nminte- 
uant  rapportes  universellement  au  Gariiinnicn  inferieur,  et  meme  plus  bas  au  Cam- 
panien,  c'est  a  dire,  a  1'Liorizon  de  lacraie  supe"rieure.  II  est  done  ties  inte>essant  de 
constaterla  presence  de  ces  uids  ou  reunions  d'o3iifsde  Corydalis,  au  meme  uiveau,  en 
Europe  comine  en  Amerique  et  probablement  dans  les  uiemes  conditions  de  ddpot. 
Les  Corydalites  fecundum  ont  etc  recueillis  a  Trets  pres  de  Fuveau  dans  les  lits  char- 
bonneux  exploited,  ou  ils  se  trouvent  associ6s  &  des  feuilles  de  Neluuibiuin.  II  est 
meme  visible  que  ces  Nelumbium  ont  vecu  sur  place  et  les  Corydalites  out  du  vivre 
cote  a  cote  et  placer  leurs  oaufs  dans  des  memes  lieux. 

CORYDALITES  FECUNDUM. 
PI.  4,  Figs.  5-7,  13-16,  18-21,  23. 

Corydalites  fecundum  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  537-540  (1878);  in  Zittel,  Handb. 
Palaeout.,  I,  II,  776,  Figs.  981a,  b  (1885);  White,  Rep.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  XI,  173-174 

(1870). 

Under  this  name  I  have  classed  an  insect  which  laid  some  remarkable 
egg-masses,  obtained  in  numbers  by  Dr.  C.  A.  White,  at  Crow  Creek,  fifteen 
miles  northeast  of  Greeley,  Colorado,  in  lignitic  beds  of  the  Laramie  group. 
These  egg-masses  are  five  centimeters  in  length  by  nearly  two  in  breadth 
and  one  in  height,  nearly  equal  throughout,  rounded  and  slightly  pointed 
at  the  tips,  and  of  a  dirty  yellowish  brown.  They  are  estimated  to  contain 
each  about  two  thousand  eggs  definitely  arranged,  and  coated  with  a  cov- 
ering of  what  was  presumably  albuminous  matter,  which  also  surrounds 
each  egg.  The  close  general  resemblance  of  these  eggs  and  of  their  clus- 
tering to  that  of  the  eggs  referred  by  Mr.  C.  V.  Riley  to  the  neuropterous 
genus  Corydalus1  leave  little  doubt  concerning  their  probable  affinities. 
Mr.  Riley's  description  is  as  follows  : 

The  egg-mass  of  Corydalus  cornutus  is  either  broadly  oval,  circular,  or  (more  excep- 
tionally) even  pyriform  in  circumference,  flat  on  the  attached  side,  and  plano-convex 
[broadly  convex  is  doubtless  meant]  ou  the  exposed  side.  It  averages  L!l"""  in  length, 
and  is  covered  with  a  white  or  cream  colored  albuminous  secretion,  which  is  gener- 
ally splashed  around  the  mass  on  the  leaf  or  other  object  of  attachment.  It  contains 
from  two  to  three  thousand  eggs,  each  of  which  (PI.  4,  Figs.  17,  22)  is  1.3""u  long  and 
about  one  third  as  wide  [he  figures  them  of  a  slenderer  form],  ellipsoidal,  translucent, 
sordid  white,  with  a  delicate  shell,  and  surrounded  and  separated  from  the  adjoining 
eggs  by  a  thin  layer  of  the  same  white  albuminous  material  which  covers  the  whole. 
The  outer  layer  forms  a  compact  arch,  with  the  anterior  ends  pointing  inwards,  and 


'II  has   been  suggested  that  these  may  ln'long  r.itlii-r  to  Chauliodes,  a  closely  allied   genus  of 
Neuroptera;  but  Mr.  Riley  declares  that  they  arc  identical  with  those  found  in  the  body  of  Corydalus. 
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the  posterior  ends  showing  like  faint  dots  through  the  white  covering.  Those  of  the 
marginal  row  lie  flat  on  the  attached  surface ;  the  others  gradually  diverge  outwardly, 
so  that  the  central  ones  are  at  right  angles  with  said  object.  Beneath  this  vaulted 
layer  the  rest  lie  on  a  plane  with  the  leaf,  those  touching  it  in  concentric  rows,  the 
rest  packed  in  irregularly.1 

In  the  fossil  ootheca  the  mass  is  much  larger  and  more  elongated,  and 
possesses  besides  one  characteristic  in  which  it  differs  strikingly  from  that 
of  Corydalus  (and  on  which  account  particularly  I  have  used  a  new 
generic  appellation),  viz,  the  division  of  its  mass  into  two  longitudinal 
and  equal  halves  by  an  albuminous  wall,  or  rather  by  double  albuminous 
walls,  which  may  be  parted  above,  leaving  as  the  only  connection  between 
the  two  halves  their  common  albuminous  floor.  There  are  indeed  a  few 
specimens  which  show  no  sign  of  this  division,  but  a  median  furrow,  or  a 
deeper  and  more  complete  separation  of  the  two  halves,  is  so  prevalent  that 
this  seems  to  be  the  only  explanation  to  be  offered  for  its  appearance. 
Their  absence  in  the  few  specimens  is  probably  due  to  defect  of  preserva- 
tion. The  common  albuminous  floor  and  the  upper  and  outer  albuminous 
.coating  are  of  remarkable  thickness,  varying  from  one  to  three  milli- 
meters ;  but  the  coating  attenuates  to  a  mere  lamella  as  it  passes  down  the 
median  furrow,  so  that  when  the  mass  remained  quiet  in  the  position  in 
which  it  was  laid,  the  lateral  halves  pressing  closely  against  each  other,  the 
combined  thickness  of  the  two  albuminous  walls  would  together  no  more 
than  equal  the  ordinary  thickness  of  the  albuminous  partition  between  any 
two  contiguous  eggs.  That  such  a  partition  existed  even  in  those  which 
do  not  now  show  it  seems  probable  from  the  regularity  of  the  furrow  in 
every  instance  of  its  occurrence  and  by  its  prevalence ;  some  specimens 
merely  show  a  sharp  groove  along  the  middle,  the  halves  remaining  in 
complete  juxtaposition;2  others  again  are  so  completely  separated  as  to  be 
curled  over  and  meet  beneath  (Figs.  19,  23). 

This,  together  with  the  fact  that  the  egg-mass  is  otherwise  extremely 
regular  (showing  only  so  little  plasticity  as  to  allow  one  broad  side  to  be 
straight,  while  the  opposite  is  a  little  convex)  and  never  exhibits  the  slightest 
tendency  to  coil  longitudinally,  leads  me  to  believe  that  the  egg-masses 
were  laid  in  the  water  of  shallow  basins,  upon  the  muddy  floors,  which 

'Proc.  Am.  Aasoc.  Ad.  Soi.,  vol.  25,  pp.  277-278. 

2 These  specimens  are  some  from  which  weathering  has  removed  their  outer  albuminous  coating; 
perhaps,  if  this  had  remained,  the  furrow  would  have  been  concealed  by  the  complete  union  of  the 
attingent  albuminous  walla. 
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could  be  reached  by  the  abdomen  of  the  insect  while  resting  upon  a  stone 
or  overhanging  twig.  In  this  medium  the  albuminous  secretion  would  ex- 
pand to  the  utmost ;  if  the  bunch  of  eggs  remained  undisturbed,  it  would 
present  us  with  the  more  regular  hirudiniform  masses  that  have  been  found ; 
if  rolled  about  by  the  disturbance  of  the  waters,  the  two  halves  would  curl 
toward  each  other  more  or  less  closely,  forming  a  subcylindrical  mass,  and 
inclose  between  their  approaching  walls  more  or  less  of  the  mud  in  which 
they  are  rolled.  This  is  exactly  the  appearance  of  most  of  them  now, 
inclosing  the  same  substances  as  that  within  which  they  and  the  accompany- 
ing Bulimi  and  other  fresh-water  mollusks  lie  embedded.1 

These  masses  differ  from  those  of  Corydalus  in  the  extraordinary  amount 
of  albuminous  matter  which  surrounds  both  the  entire  mass  (Fig.  16)  and 
each  individual  egg  (Fig.  7).  This  is  perhaps  to  be  explained  by  the 
medium  in  which  they  appear  to  have  been  laid,  and  will  in  part  account 
for  the  vast  size  of  the  ootheca,  which  are  much  larger  than  any  mass  of 
insect  eggs  which  I  can  find  noticed.  The  size  of  the  mass,  however,  is 
also  due  to  the  greater  magnitude  of  the  eggs  themselves,  which  are  twice 
as  long  as  and  proportionally  larger  than  those  of  Corydalus  (Figs.  17,  21), 
and  lead  to  the  conviction  that  we  are  to  look  in  the  rocks  of  the  Laramie 
Group  for  an  insect  of  great  magnitude,  closely  allied  to  our  Corydalus, 
itself  the  largest  of  all  known  Sialina.  It  can  hardly  be  doubted  that  it 
must  have  been  at  least  double  the  size  of  the  living  type.  The  number  of 
eggs  laid  is  about  or  nearly  the  same  as  in  Corydalus,  presuming,  in  either 
case,  all  to  be  laid  at  once. 

Compared  with  the  eggs,  the  albuminous  substance  surrounding  them 
is  much  softer,  more  or  less  friable,  and  easily  removed,  being  everywhere 
composed  of  fibers  running  in  the  same  direction  as  the  longitudinal  axis 
of  the  egg.  The  weathering  of  the  specimens  has  been  such  that  in  sev- 
eral instances  the  whole  albuminous  cap  has  been  removed,  and  in  others  a 
large  part  also  of  the  interovular  partitions,  leaving  the  eggs  standing  erect, 
each  separated  from  its  neighbors  by  from  one-third  to  one-half  its  own 
thickness.  In  many  cases  the  eggs  can  be  pulled  from  their  cells ;  and,  al- 
though frequently  flattened,  they  may  be  studied  almost  as  well  as  if  living. 

The  eggs  (Fig.  21)  have  an  average  length  of  2.6'um  and  a  central 

'The  deposit  iu  which  they  occur  is  a  fresh-water  one;  but  Mr.  Lesquereus  informs  me  that  brackieh- 
water  forms  are  found  both  above  and  below  them.  For  details  concerning  the  age  of  the  deposit  and 
the  fossils  associated  with  Corydalites,  see  the  article  by  Dr.  C.  A.  White,  quoted  above. 
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width  of  0.6mm ;  they  are  nearly  cylindrical,  but  faintly  arcuate,  slightly  at- 
tenuated at  the  anterior  extremity,  and  slightly  tumid  on  the  posterior  half, 
at  the  tip  of  which  they  taper  rapidly,  rounding  off  to  a  rather  broadly  con- 
vex extremity,  which  is  flattened  or  often  sunken  in  a  circular  central  space 
O.lmm  in  diameter  (Fig.  7),  outside  of  which  the  surface  is  rather  profusely 
filled  with  very  shallow,  obscure,  circular  pits,  averaging  0.01mm  in  diameter. 
The  anterior  extremity  (Figs.  5,  6)  terminates  in  a  slightly  elevated,  thin, 
subtuberculate  rim,  inclosing  a  terminal  portion,  whose  surface  gradually 
rises  centrally  to  form  a  truncated  cone,  and  is  pitted  with  saucer-like  depres- 
sions, gradually  diminishing  in  size  up  the  sides  of  the  central  extension ; 
the  latter  is  about  as  long  as  the  breadth  of  its  tip ;  its  extremity  (Fig.  18), 
0.04—0.055mm  in  diameter,  is  more  or  less  sunken,  with  a  central  circular 
pit  (the  micropyle)  0.01mm  in  diameter ;  while  the  rounded  margin  of  the  ex- 
tension is  made  more  or  less  irregular  by  the  saucer-like  depressions  which 
surmount  it,  but  have  now  become  of  extreme  minuteness. 

This  structure  of  the  anterior  extremity  of  the  egg  agrees  with  what 
was  previously  known  of  the  egg  of  Sialis,  but  no  mention  of  the  elevated 
point  was  made  in  Mr.  Riley's  description  of  the  egg  of  Corydalus.  It  oc- 
curs there,  however,  as  I  find  by  examination  of  eggs  he  has  kindly  sent  me. 
These  eggs  of  Corydalus  (Figs.  17,  22)  also  show  the  sunken  space  at  the  pos- 
terior end,  and  the  sides  of  the  egg  are  marked  nearly  as  in  the  fossil,  the 
surface  of  the  latter  being  broken  up  by  scarcely  elevated,  slight  ridges  into 
obscure,  transverse,  hexagonal  cells,  one-tenth  of  a  millimeter  long  (across 
the  egg)  and  one-fifth  as  broad,  those  of  adjoining  rows  intercligitating. 

In  the  disposition  of  the  eggs  also  these  masses  differ  from  those  ot 
Corydalus,  for  they  are  arranged  in  a  radiating  manner  around  the  longi- 
tudinal axis  of  the  ootheca.  All  of  them  partake  of  this  arrangement 
even  when,  as  rarely  happens,  there  are  two  layers  in  place  of  one  over 
parts  of  the  mass ;  in  no  case  are  any  of  the  eggs  packed  in  irregularly, 
as  is  the  case  with  a  portion  of  those  of  Corydalus,  according  to  Rile}-. 
As  in  Corydalus,  however,  the  posterior  ends  are  those  which  are  directed 
toward  the  upper  albuminous  coating,  which  in  many  cases  shows  very 
slight  subhexagonal  or  circular  depressions  or  elevations  corresponding  to 
the  position  of  the  extremity  of  the  egg  beneath,  just  as  in  Corydalus  the 
posterior  ends  of  the  eggs  show  "like  faint  dots  through  the  white  cover- 
ing." The  outer  albuminous  coating  appears  in  the  fossil  to  be  made  up  of 
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as  man}'  parts  us  there  are  eggs,  the  interovular  fibrous  material  extending 
to  tlie  surface  of  the  ootheca,  forming  walls  to  deep  cells  which  contain 
eggs,  and  which  are  corked  up,  as  it  were,  by  plugs  of  albuminous  material. 
These  plugs  seem  to  be  very  similar  to  the  cell-walls,  having  been  com- 
posed apparently  of  viscous  threads,  also  running  in  the  same  direction  as 
the  longitudinal  axis  of  the  egg;  but  in  some  cases  the  cell-walls  beyond 
the  eggs  have  become  blackened,  while  the  plugs  retain  their  normal  color 
and  separate  readily  from  them. 

When  the  egg-mass  was  undisturbed,  the  outermost  eggs  lay  horizon- 
tally, and  those  next  the  median  furrow  vertically  (Fig.  15) ;  the  division 
walls  of  the  cells  were  therefore  thinnest  below,  and  it  appears  probable 
that  the  young  made  their  escape  at  the  bottom  of  the  median  furrow,  where 
the  outer  coating  is  also  thinnest,  though  not  so  presented  in  the  schematic 
figure.  Where  double  layers  occur,  the  eggs  of  the  upper  seeni  to  be  in  a 
direct  line  with  those  of  the  lower  layer,  egg  for  egg,  as  if  a  cell  of  double 
length  were  stocked  with  two  eggs,  separated  by  an  albuminous  partition, 
and  in  this  case  the  albuminous  floor  and  covering  are  thinner  than  usual, 
so  that  the  egg-mass  is  not  grecitly  enlarged  nor  distorted.  When  two 
layers  were  thus  formed,  the  young  larvre  of  the  upper  layer  must  have 
escaped  through  the  emptied  cells  of  the  lower. 

It  only  remains  to  add  that  with  a  single  exception  these  masses  differ 
comparatively  little  in  size,  most  of  them  being  nearly  or  quite  five  centi- 
meters long,  although  some  scarcely  exceed  four  centimeters.  The  single 
exception  is  of  a  mass  only  a  little  more  than  fifteen  millimeters  long,  six 
millimeters  broad,  and  three  millimeters  high.  It  shows  no  furrow,  but 
may  represent  only  one  lateral  half  of  an  egg-mass,  as  the  walls  of  one 
side  are  steeper  than  those  of  the  other  and  look  like  the  sides  of  a 
median  furrow.  This  mass  is  so  small  that  only  by  presuming  one-half 
to  be  gone  and  the  albuminous  covering  to  be"  thinner  than  usual  can  it 
be  regarded  as  belonging  to  the  same  species  with  the  others,  although 
evidently  of  a  similar  nature.  In  case  it  belongs  to  the  same  species,  it 
may  be -looked  upon  as  probable  that  a  female  usually  deposited  all  her 
eggs  in  a  single  bunch,  but  that  in  this  case  some  accident  preventing  it, 
the  remnant  was  subsequently  laid  in  a  mass  of  much  smaller  dimensions, 
one-half  of  which  is  preserved.  This  is  the  view  I  am  disposed ,  to  adopt. 

Crow  Creek,  near  Greeley,  Colorado  (Laramie  group).  Dr.  C.  A. 
White.  Many  specimens. 
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Subfamily  HAPHIDIID^E  Stephens. 

Hitherto  only  one  species  of  this  group  has  been  found  in  Tertiary 
beds,  and  its  earlier  existence  is  unknown ;  this  single  instance  is  Inoceilia 
erigena  from  amber.  Now,  however,  we  find  them  in  the  rocks  themselves, 
as  five  species  from  Florissant  are  before  us,  one  belonging  probably  to 
Raphidia,  the  others  to  Inoceilia.  This  is  perhaps  one  of  the  most  striking 
of  the  facts  yet  discovered  in  the  American  Tertiaries;  for  the  known 
species  of  this  family  not  only  are  exclusively  north  temperate1,  but  almost 
exclusively  gerontogeic,  the  only  form  known  from  this  country  east  of  the 
Sierra  Nevadas  being  a  (probably  introduced)  European  species ;  several, 
however,  are  known  from  the  west  coast,  whose  insect  fauna  is  well  known 
to  have  very  strong  European,  or  at  least  gerontogeic,  affinities.  A  point  of 
additional  interest  is  the  fact  that  so  many  species  of  Inoceilia  are  found  and 
only  one  of  Raphidia  (and  that  doubtful),  when  Raphidia  is  very  rich  and 
Inoceilia  very  poor  in  species  at  the  present  time.  As  already  stated,  the 
amber  species  is  also  an  Inoceilia.  (September,  1883.) 

Table  of  the  genera  of  Eaphidildx. 

Pterostigma  crossed  by  veinlets  and  therefore  composed  of  more  than  one  cell ;  wings  three  times  as 

long  as  broad 1-  RapMdia. 

Pterostigma  composed  of  a  single  cell;  wings  more  than  three  times  as  long  as  broad 2  Inoceilia. 

1.   RAPHIDIA  Linne. 

The  single  species  referred  here  differs  considerably  from  modern  forms 
in  the  brevity  of  the  costal  vein,  the  absence  of  costal  transverse  veinlets, 
and  other  features  of  the  neuration  which  render  its  reference  to  Raphidia 
doubtful.  It  can  not  be  referred  to  Inoceilia  on  account  of  the  structure  of 
the  pterostigma,  and  it  should  perhaps  be  considered  as  belonging  to  a  dis- 
tinct genus.  If  a  true  Raphidia  it  is  the  first  one  that  has  been  found  fossil. 

RAPHIDIA  (?)  TRANQUILLA. 
PI.  14,  Fig.  2($). 

A  single  specimea  in  which  the  head  is  wanting  and  the  four  wings 
are  overlapping ;  the  neuration  is  almost  exactly  similar  in  all  the  wings, 
and  they  are  of  equal  size,  but  for  the  sake  of  clearness  only  one  of  them, 
an  upper  wing,  has  been  drawn  for  the  plate. 

1  It  was  by  error  that  I  alluded  to  these  genera  as  indicative  of  a  wanner  climate  Cor  ancient  Floris- 
sant in  the  Annual  Report  of  the  U.  S.  Geological  and  Geographical  Survey  for  1878,  p.  29'^. 
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The  wings  are  considerably  longer  than  the  abdomen,  oval,  rounded 
at  the  tip,  with  a  gently  convex  inner  margin  and  a  nearly  straight  costal 
margin.  The  neuration  is  distinct  and  black  and  in  the  front  wings  as  fol- 
lows :  The  pterostigma  is  small,  semi-oval,  fuliginous,  deepening  centrally, 
situated  in  the  middle  of  the  apical  half  of  the  wing  at  the  costal  margin, 
cut-obliquely  by  a  curving  transverse  veinlet  at  its  outer  extremity.  The 
costal  margin  is  scarcely  expanded  at  the  base,  and  the  costal  vein  is  ex- 
ceedingly short,  terminating  in  the  margin  before  the  end  of  the  basal  third 
of  the  wing ;  this  feature,  with  others  in  the  neuration  and  the  total  absence 
(as  far  as  can  be  seen)  of  costal  transverse  veinlets,  renders  it  doubtful 
whether  it  belongs  to  Raphidia  in  a  strict  sense.  The  subcostal  vein 
therefore  forms  a  considerable  part  of  the  costal  border  and  is  widely  sep- 
arated from  the  radius  and  connected  with  it  by  a  single  transverse  veinlet 
in  the  middle  of  the  wing.  The  sectors  do  not  arise  obliquely  from  the 
radius,  but  are  connected  with  it  by  straight  transverse  cross-veins,  making 
two  long  and  large  pentagonal  cells  in  the  middle  of  the  wing  beneath  the 
radius,  equally  broad  at  both  ends.  There  are  three  long  discoidal  areolets, 
the  uppermost  narrow,  the  middle  one  shorter  than  the  others,  the  outer 
limits  of  all  of  them  nearer  to  the  apical  margin  than  to  the  inner  limits, 
making  the  marginal  areoles  shorter  than  the  discoidal ;  all  the  areolets  of 
the  central  portions  of  the  wing  are  large,  being  few  in  number,  and  they 
approach  rather  near  the  margin,  with  which  they  are  connected  by  few, 
seldom  and  then  simply  furcate,  marginal  veinlets. 

Length  of  thorax,  1.85mm;  of  abdomen,  5.2mm;  of  wing,  7.75mm;  breadth 
of  latter,  2.55mm. 

Florissant.     One  specimen,  No.  4383  (<?). 

2.  INOCELLIA  Schneider. 

The  occurrence  of  a  species  of  this  genus  in  amber  and  its  present 
existence  only  in  the  north  temperate  region  of  the  Old  World  and  of  our 
extreme  western  coast,  where  the  affinities  of  the  fauna  are  decidedly  E-uro- 
pean,  render  the  discovery  of  four  species  in  our  Colorado  Tertiaries  one  of 
special  interest.  It  is  curious,  however,  that  they  differ  not  only  from  the 
modern  forms,  but  also  from  the  amber  species,  I.  erigena  Menge,  in  lacking 
the  regular  arrangement  of  the  cells  below  the  pterostigma  to  form  a  trans- 
verse uniform  series  of  discoidal  areolos. 
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The  species  may  be  separated  thus  : 

Table  of  the  species  of  Inoccllia. 

Central  sector  of  the  front  wing  (or  the  sector  which  traverses  the  middle  of  the  wing  above  the  cu- 
bital cells)  arising  from  a  broken  series  of  transverse  veins  connecting  the  radius  and 

anal  vein 1.  /•  reterana. 

Central  sector  of  the  front  wing  arising  in  the  augle  of,  and  bisecting,  the  basal  cell  formed  by  the 

junction  of  the  radius  anil  its  basal  branch. 
Longitudinal  row  of  cells  below  the  radius  of  equal  or  subequal  length. 

Front  wing  about  two  and  a  half  times  longer  than  broad  ;  cells  .just  above  the  cubital  cells 
no  longer  than  they  and  shorter  than  those  in  the  row  just  beneath  the  radius;  pro- 
thorax  strongly  tapering..  .. ., 2.  /.  somnolenta. 

Front  wing  more  than  three  times  as  long  as  broad  ;  cells  just  above  the  cubital  cells  much 
longer  than  they  and  as  long  as  those  in  the  row  just  beneath  the  radius;  prothorax  equal. 

3.   /.  tiimttlata. 
Longitudinal  row  of  cells  next  below  the  radius  of  very  unequal  length 4.  I.  eventu. 

1.  INOCELLIA  VETERANA. 
PI.  14,  Fig.  1. 

A  single  specimen  has  been  found,  in  which  the  two  front  wings  are 
preserved  with  an  obscure  body,  lacking  the  head.  This  front  wing  is  con- 
siderably longer  than  thorax  and  abdomen  together,  nearly  four  times  as 
long  as  broad,  the  apical  margin  well  rounded,  not  at  all  produced.  The 
venation  is  distinct,  dark  castaneous ;  the  pterostigma  is  of  considerable 
size,  faint  castaneous,  about  four  times  as  long  as  broad,  equal,  terminated 
interiorly  by  a  transverse,  exteriorly  by  a  very  oblique  nervule.  The  cos- 
tal margin  is  straight  from  the  base  to  the  pterostigma  with  no  expansion 
whatever;  the  figure  of  the  right  wing  on  the  plate  is  incorrect  in  this  par- 
ticular, a  faint  expanded  vein  being  represented  where  none  exists.  The 
subcostal  vein  runs  parallel  with  the  costal  vein  in  the  basal  half  of  the 
wing,  and  is  connected  with  it  by  four  or  five  transverse  or  oblique  veinlets, 
then  suddenly  turns  upward  and  joins  it  at  some  distance  before  the  ptero- 
stigma. The  radius  runs  parallel  to  the  costal  vein  throughout,  and  is  con- 
nected with  the  subcostal  by  two  or  three  transverse  veinlets.  The  sectors, 
or  longitudinal  veins  of  the  central  portion  of  the  wing,  do  not  arise  at 
intervals  obliquely  from  the  radius  as  they  do  in  the  other  species,  as  well 
as  in  the  amber  I  eogena  and  in  modern  types,  but  together  form  a  broken 
transverse  veinlet,  curving  around  from  beyond  the  middle  of  the  basal  half 
of  the  radius  to  the  anal  vein  and  at  intervals  from  the  upper  sector.  It 
seems,  therefore,  to  form  a  somewhat  distinct  group  of  Inocellia.  There 
are  two  sectors  springing  from  the  first  sector,  one  in  the  middle,  the  other 
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in  the  middle  of  the  outer  halt',  of  the  winy:  beyond  the  origin  of  the  first 
sector,  or  the  broken  set  of  transverse  veinlets  of  which  its  base  forms  the 
origin,  tin-re  ure  four  or  live  very  long  sabhexagonal  cell-  just  below  the 
radius,  the  third  from  the  base  reaching-  the  middle  of  the  pterostigma. 
The  number  of  sectors  is  so  large  that,  omitting  tin-  marginal  cells,  tin-re 
jwe  six  radiating  series  of  cells  between  the  radius  and  the  anal  vein.  The 
cells  of  the  marginal  scries  are  of  very  varying  si/.e  and  shape,  but  the  vein.- 
which  form  them  are  very  rarely  forked. 

Length   of  thurax   and   abdomen,    7.5'"'";    of  win-,    !!"""  :     breadth    of 

same,  25""". 

Florissant,     One  specimen,  No.  1.385,  obtained  by  the  Princeton  Expe- 
dition. 

'2.  INOCELLIA  SOMNOLENT  A. 

PI.  14, 


One  specimen  belonging  here,  with  its  reverse,  consists  of  a  head  and 
thorax  with  fragments  of  legs  and  wings,  among  the  latter  one  nearly  per- 
fect front  wing  overlying  part  of  a  hind  wing.  The  head  is  slender  and 
very  long  oval  in  shape  ;  the  thorax  stout  with  a  greatly  and  regularly 
tapering  prothorax  forming  anteriorly  a  very  slender  neck.  Front  wing 
well  rounded,  rather  broad  for  its  length,  though  its  exact  breadth  can  not 
IK-  told  from  the  broken  edges.  The  neuration  is  distinct  and  black,  the 
pterostigma  faint,  fuliginous,  long,  and  equal,  about  four  times  as  long  as 
broad,  squarely  margined  basally,  obliquely  margined  distally.  The  costal 
margin  is  nearly  straight,  gently  and  slightly  expanded,  the  subcostal  vein 
terminating  upon  it  before  it  reaches  the  pterostigma  by  nearly  the  length 
of  the  latter.  Beyond  the  basal  cell,  which  is  bisected  by  the  last  sector, 
and  correspoi.ds  to  the  cell  situated  within  the  broken  series  of  transverse 
veinlets  in  I.  veterana,  there  are  immediately  below  the  radius-  three  very 
long  subpentagonal  cells,  the  second  reaching  beyond  the  middle  of  the 
pteroMiinna.  (  tinitting  the  cells  which  border  the  margin,  there  are  li\e 
radiating  series  of  cells  between  the  pterostigma  and  the  anal  vein  ;  tin- 
cells  are  fairly  large,  varying  much  in  shape  but  rarely  more  than  twice  as 
long  as  broad,  the  terminal  veinlets  next  the  margin  frequently  and  \\iih-ly 
forked. 
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Length  of  head,  2mm  ;  breadth  of  same,  0.8'""' ;  length  of  thorax,  4.5 mm; 
breadth  of  same,  2.4 nim ;  breadth  of  neck,  0.3mm;  probable  length  of  pro- 
thorax,  2mm;  its  breadth  at  base,  1.75mm;  length  of  fore  wing,  7mm  ;  its  prob- 
able breadth,  2.5mm. 

Florissant.     One  specimen,  Nos.  9373  and  10389. 

Another  specimen  shows  the  apical  half  of  two  overlapping  fore  wings, 
which  differ  so  little  from  the  preceding  that  I  place  it  here  at  least  provis- 
ionally ;  it  differs  principally  in  the  point  of  immediate  origin  of  one  of  the 
veins  terminating  in  the  apex,  which  in  the  specimen  first  described  origi- 
nates fh  the  distal,  in  this  specimen  in  the  proximal  of  the  two  cells  imme- 
diately below  the  pterostigrna. 

Florissant.     One  specimen,  No.  2603. 

3.  INOCELLIA  TUMULATA. 
PI.  14,  Fig.  15  (  3  ). 

The  species  is  represented  by  a  single  specimen  and  its  reverse  in 
which  the  entire  body  and  nearly  the  whole  of  the  four  wings  are  pre- 
served. The  head  is  obscure  and  ill-defined  in  part,  with  no  appendages 
preserved,  obpyriform  in  shape,  being  broadest  in  the  middle  of  the 
anterior  half  or  about  three-fourths  the  length,  the  front  broadly  rounded, 
behind  tapering  rapidly,  so  that  the  base  is  narrower  than  the  narrow  neck 
formed  of  the  prothoracic  segment,  This  is  nearly  four  times  longer  than 
broad,  less  than  half  as  broad  as  the  head  and  apparently  equal,  though 
the  imperfection  of  the  part  renders  this  doubtful.  The  meso-  and  meta- 
thoracic  mass  is  robust,  nearly  twice  as  broad  as  the  head,  while  the  abdo- 
men is  only  a  little  broader  than  the  head,  equal,  and  somewhat  longer 
than  the  rest  of  the  body.  The  legs,  excepting  the  fragment  of  a  hind 
femur,  are  not  preserved. 

The  wings,  and  especially  the  front  pair,  which  is  considerably  longer 
than  the  hind  pair,  are  longer  than  the  thorax  and  abdomen  together  and 
more  than  three  times  as  long  as  broad.  One  front  wing  is  almost  entirely 
preserved  and  separate  from  the  others,  so  as  to  be  easily  studied;  the 
cither  front  wing,  of  which  only  a  fragment  can  be  seen,  overlies  the  over- 
lapping and  reversed  hind  wings ;  they  do  not  so  closely  overlap  as  to 
confuse  the  neuration  greatly,  and  hence  nearly  the  whole  can  be  deter- 
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mined,  or  as  far  as  it.  is  preserved.  The  front  wing  is  long  and  rather 
slender,  slightly  enlarging  apically,  so  as  to  be  broadest  at  the  inner  half 
of  the  pterostigma,  the  apex  well  rounded,  the  costal  margin  straight,  at 
base  broken  so  that  one  may  not  say  whether  the  wings  were  here  expanded 
or  not.  The  veins  of  the  front  wing  are  black,  of  the  hind  wings  blackish 
brown.  The  pterostigma  of  the  front  wings  is  of  moderate  si/,e,  verv  dark 
fuliginous,  its  proximal  margin  transverse,  its  di>tal  very  oblique  ;  except- 
ing its  tapering  apical  portion,  it  is  nearly  equal  in  breadth  or  sli^htl  v  enlaru 
ing  in  the  middle  and  about  twice  as  long  as  broad:  the  figure  is  here  not 
quite  correct.  The  subcostal  vein  is  straight  and  strikes  the  costa  at  a 
little  more  than  the  pterostigma's  distance  before  the  latter ;  the  space 
between  it  and  the  costa  is  broken  by  oblique  cross-veins,  of  which  only 
one  remains  near  the  middle  of  the  wing.  The  radius  inns  close  to  the 
subcostal  vein,  and  is  connected  with  it  by  a  single  transverse  vein  at  the 
middle  of  the  wing.  Beyond  the  basal  cell,  which  is  bisected  obliquely  bv 
the  last  sector,  there  are,  just  below  the  radius,  three  moderate!}'  long  pen- 
tagonal cells,  the  second  reaching  nearly  to  the  middle  of  the  pterostigma. 
Omitting  the  marginal  cells,  there  are  six  radiating  series  of  cells  between 
the  pterostigma  and  the  anal  vein;  the  cubital  cells  are  large  and  broad, 
being  not  more  than  twice  as  broad  as  long,  while  all  the  other  large  cells 
of  the  wing  are  exceedingly  long  and  slender,  often  several  times  longer 
than  broad,  scarcely,  if  at  all,  broader  in  the  middle  than  at  the  ends,  the 
transverse  veins  being  comparatively  few ;  the  terminal  veinlets  of  the 
apical  half  of  the  lower  border  are  simply  and  widely  forked. 

In  the  hind  wings,  the  lower  half  only  of  which  is  preserved,  all  the 
terminal  veinlets  appear  to  be  forked,  and  excepting  at  the  upper  part   of 
the  apex,  the  sectors,  which  are  broadly  sinuous,  appear  to  be  very  ran-K 
connected  by  transverse  veinlets  even  near  the  border;  at  least  almost  none 
can  be  detected. 

Length  of  body,  11. S""n;  of  head,  1.8mni ;  breadth  of  same,  1""" ;  length 
of  prothorax,  l.i;11"":  breadth  of  same,  0.35""" ;  breadth  of  thorax.  .1.7ram; 
length  of  abdomen,  5.75mm ;  breadth  of  same,  0.85mm  ;  length  of  fore  wing, 
!)""";  its  breadth.  2.7mm. 

Florissant.     One  specimen,  Nos.  9."»(j  and  -l.'i.'iO  i 
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4.  INOCELLIA  EVENTA. 

One  specimen  of  this  species  is  preserved  in  which  all  four  wings  closely 
overlapping  one  another  are  attached  to  a  partly  preserved  body  sufficiently 
preserved  to  judge  by  the  extremity  of  the  abdomen  that  it  was  probably  a 
male,  and  by  its  long  slender  and  equal  prothorax  that  it  did  not  differ  in 
this  respect  from  I.  tumulata.  The  base  of  the  wings  is  too  obscure  for 
determination,  but  the  course  of  the  veins  renders  it  probable  that  the 
central  sector,  of  the  hind  wings  at  least,  arises  in  the  angle  of  the  basal  cell 
formed  by  the  junction  of  the  radius  and  its  basal  branch  ;  and  in  the  table 
it  has  accordingly  been  placed  in  that  division  of  the  genus.  The  general 
features  of  the  neuration  show  at  all  events  that  it  is  more  closely  allied  to 
I.  tumulata  than  to  any  of  the  others. 

In  another  specimen  the  wings  are  of  equal  length,  the  front  pair  very 
long  and  slender,  being  nearly  four  times  as  long  as  broad,  the  greatest 
breadth  in  the  middle  of  the  apical  half,  although  the  greater  part  of  the 
apical  half  is  subequal,  the  apex  well  rounded,  but  slightly  produced,  the 
costal  margin  straight  beyond  the  (obscure)  base.  The  veins  of  both  wings 
are  black.  The  pterostigma,  apparently  alike  in  both  wings,  is  blackish 
fuliginous,  of  moderate  size,  its  proximal  margin  transverse,  its  distal  very 
oblique,  forming  a  nearly  continuous  curve  with  its  slightly  convex  lower 
margin,  the  whole  a  little  more  than  twice  as  long  as  broad.  The  subcostal 
vein  is  gentty  curved  and  strikes  the  costa  at  the  pterostigma's  distance  before 
the  latter;  the  space  between  it  and  the  costa  is  pretty  broad  and  filled  by  nu- 
merous straight  oblique  veins.  Below  the  radius  the  cell,  whose  distal  extrem- 
ity lies  just  beneath  the  termination  of  the  costo-subcostal  interspace,  is  excep- 
tionally long,  being  nearly  double  the  length  of  the  cell  beyond  it,  and  the 
cells  which  lie  beneath  its  distal  extremity  are  bordered  externally  by  a  com- 
mon line  which  lies  beneath  the  proximal  end  of  the  pterostigma ;  the  lower 
of  these  two  cells  being  the  longer,  there  is  formed  an  oblique  series  of  large 
conspicuous  areoles  like  those  of  modern  species  but  more  distant  from  the 
apex  of  the  wing.  The  hind  wing  differs  from  the  front  wing  principally  in 
form,  the  apical  half  being  less  equal,  and  in  the  shortness  of  the  long  sub- 
radial  cell  of  the  front  wings,  which  is  no  longer  than  the  next  outside  of  it : 
the  series  of  cross-veins  originating  above  at  the  middle  of  the  pterostigma 
is  more  broken,  but  falls  wholly  without  the  proximal  end  of  the  ptero 
stigma,  so  that  the  three  areoles  form  a  vertical  instead  ot'an  oblique 
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the  cubital  cells  can  not  be  determined  in  the  front  wing,  but  are  apparently, 
as  here,  pretty  large  and  broad  and  rarely  if  ever  twice  as  long  as  broad, 
while  nearly  all  the  other  large  cells  (especially  in  the  front  wings)  are  very 
long  and  slender  as  in  1.  tumulata,  the  transverse  veins  being  few.  The 
marginal  veinlets  of  both  wings  are  simply  and  widely  forked  on  the  lower, 
tTnd  sometimes  on  the  apical,  border. 

Length  of  wings,  10.5""";  breadth,  2.7""". 

This  species  is  evidently  more  nearly  allied  to  I.  tumulata  than  to  any 
of  the  others,  and  differs  from  it,  not  only  in  the  points  brought  out  in  the 
description,  but  also  in  the  closer  venation  of  the  margin  of  the  wing. 

Florissant.     Two  specimens,  Nos.  8319,  9391. 

Family  HEMEROBI-NA  Hagen. 

The  two  subfamilies  Hemerobidse  and  Chrysopidae  which  form  this 
group  are  oppositely  represented  in  the  Tertiaries  of  the  Old  and  New 
\Vorlds.  The  former  are  well  represented  in  Europe  and  poorly  represented 
in  this  country ;  the  latter  are  well  furnished  with  species  in  this  country 
and  are  unrepresented  in  Europe.  The  figures  stand  as  follows:  Hemero- 
hiilic,  tour  genera,  six  species,  Europe,  vs  two  genera,  two  species,  America; 
( 'hrvsopidu?.,  none,  Europe,  vs.  two  genera,  four  species,  America.  Compare 
this  \\irh  their  present  distribution  as  indicated  by  Hagen  in  his  Synopsis 
s\  nonyinica  (1866)  :  Hemerdbidae,  ten  genera,  forty  species,  Europe,  vs. 
eight  genera,  thirty-one  species,  America;  Chrysopidae,  two  genera,  forty- 
one  species,  Europe,  vs.  one  genus,  thirty-one  species,  America.  Here  the 
relation  between  America  and  Europe  is  almost  precisely  the  same  in  the 
two  countries,  a  relation  which  finds  no  sort  of  explanation  in  the  distribu- 
tion of  the  two  groups  in  the  Tertiaries.  (September,  H83.) 

Snl.tiun.il3'    HEMEROBID/E   Stephens. 

( 'onsidering  the  abundance  of  American  Tertiary  Neuroptera  and  the 
considerable  number  of  Ilemerobidrc  (four  genera,  six  or  more  species) 
found  in  tlie  Tertiarv  heils  (lf  Europe — mostly  in  amber — it  is  somewhat 
surprising  to  lind  onlv  a  couple  of  species  in  our  American  Tertiaries.  One 
of  these,  Osmvliis.  fi-oni  Floris-,;mt,  is  also  represented  in  amber  and  the 
two  species  agree  together  in  certain  features  which  distinguish  them  from 
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modern  t'onns      The  other,  an  extinct  genus,  Bothromicromus,  from  British 
Columbia,  is  very  different  from  any  the  European  Tertiaries  possess. 

OSMYU'S   Latreille. 

The  species  we  have  placed  here  agrees  somewhat  closely  with  the 
species  from  amber,  Osm.  pictus,  referred  by  Hagen  to  this  genus,  but  differs 
from  it  in  its  lack  of  any  diverse  coloring  in  the  wings,  as  well  as  in  some 
minor  points  of  the  neuration,  as  in  the  distance  of  the  outer  series  of  gra- 
date veinlets  from  the  outer  border  of  the  wing,  their  regular  connection 
with  one  of  the  basal  branches  of  the  radius,  the  regularity  of  the  inner 
series  of  gradate  veinlets,  as  well  as  the  structure  of  the  cubital  region. 
The  two  Tertiary  species,  however,  agree  together,  and  disagree  with  living 
types  in  the  simple  character  of  the  costal  nervules,  the  much  smaller  num- 
ber of  sectors,  and  the  character  of  the  basal  half  of  the  wing,  where  the 
sectorial  interspaces  are  regular  and  broken  by  few  and  irregularly  scattered 
cross-veins,  instead  of  being  so  numerously  supplied  as  to  break  up  the  field 
into  an  almost  uniform  and  minute  reticulation.  The  two  fossil  species 
would  therefore  appear  to  form  a  section  apart,  (September,  1883.) 

OSMYLUS    REQUIETUS. 
PI.  14,  Figs.  3,  8. 

Three  specimens,  two  of  them  with  their  counterparts,  have  been  found, 
in  which  the  wings  are  particularly  well  preserved,  and  in  which  something 
also  can  be  made  out  of  the  body  and  the  antenna'.  The  body  is  of  the 
usual  form,  the  slender  antenna;  just  about  the  length  of  the  body,  composed 
of  multitudinous  cylindrical,  smooth  joints,  a  little  longer  than  broad  and 
perfectly  equal. 

The  wings  are  very  large,  the  extremity  of  the  abdomen  reaching  only 
as  far  as  their  middle  whim  closed,  and  nearly  three  times  as  long  as  broad, 
broadest  a  little  beyond  the  middle.  They  have  the  shape  of  those  of 
Clirysopa,  the  costal  margin  being  suddenly  curved  downward  just  before 
the  tip  tn  inert  the  upturned  curve  of  the  inner  margin,  which  is  bent  be- 
yond the  middle  of  the  wing  and  meets  the  costal  margin  lx  low  the  middle 
of  the  tip  of  the  wing,  the  latter  barely  angulated;  besides,  however,  the 
costal  margin  is  a  little  expanded  near  the  ba.se  ;  the  costal  area,  broad  at 
the  base  ami  made  a  little  more  so  by  the  slight  deflection  of  the  subcostal 
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vein  near  the  base  and  opposite  the  expansion  of  the  costal  margin,  narrows 
verv  gradually  towards  the  apex,  and  by  the  deflection  of  the  subcostal  vein 
next  the  tip  is  carried  to  the  very  aiigulation  at  the  apex,  filled  throughout 
with  very  numerous,  oblique,  straight,  and  simple  cross-veins.  The  radius 
runs  in  exceedingly  close  proximity  to  the  subcosta  until  the  margin  begins 
•to  curve  decidedly  downward,  when  it  unites  with  it.  I  have  not  been  able 
to  detect  certainly  any  basal  or  other  cross-vein  between  the  two,  though 
there  are  in  some  specimens  slight  indications  of  what  may  be  one  near  the 
origin  of  the  main  sector  ;  they  certainly  do  not  occur  elsewhere.  The  main 
sector  originates  from  the  radius  near  the  base  of  the  wing,  runs  near  to  and 
parallel  with  it  to  the  apex,  and  is  connected  with  it  by  many  (eight  or  nine) 
cross-veins  ;  from  it  arise  eight  or  nine  parallel,  oblique,  and  nearly  straight 
sectors,  making  in  all  about  a  dozen  series  of  equal  oblique  interspaces  in 
the  wing,  broken  in  the  apical  half  of  the  wing  by  a  couple  of  series  of 
gradate  veinlets,  the  outer  not  very  far  removed  from  the  posterior  margin 
and  subparallel  to  it,  finally  merging  in  one  of  the  basal  branches  of  the 
radius,  and  from  which  spring  the  marginal  veinlets  which  are  usually  deli- 
cut.  l\  forked  at  the  very  border  ;  the  inner  row  is  parallel  to  the  outer  and 

J  ' . 

about  as  far  from  it  as  it  is  from  the  margin.  Within  this  the  interspaces 
an-  broken  by  a  dozen  or  more  irregularly  scattered  rather  distant  cross- 
veins,  much  asinOsm.  pictusof  the  Prussian  amber,  but  verv  different  in- 
deed from  the  living  tvpes  of  the  genus,  as  already"  stated  under  the  genus. 
The  margins  of  the  wings  arc  sparselv  furnished  with  delicate  hairs,  and 
similar  hairs  may  be  seen  on  some  of  the  veins,  especially  near  the  margins, 
hut  at  great  distances,  or  farther  apart  than  the  length  of  the  hairs.  The 
hind  wing  does  not  differ  essentially  from  the  front  wing,  excepting  in  the 
width  of  the  costal  area. 

Length  of  body,  9.75' ;   of  antenna,',  10""";   of  front    wing,  1:>.;>.">I1"U ; 

hreadth  of  saine,  5.35"1IU. 

Florissant.     Three  specimens,  Nos.  8839,  13012  and  13537,  13538  and 
11  his. 

r.MTIIUOMK'ROMUS  Scudder. 

/•'"  di!  .  I;.  !•   Geol.  Snvv.  fan.,  !S7i!-'77,  -IIU  (IS78). 

This  genus  agrees  \\itli   Micromus  in  lacking  the  recurrent  vein  above 

the  coMal  vein  next  the  l>a-e  of  th«-  front  wing,  and  dilVers  from  it  in  the  very 
wide  expansion  of  the  costal  area  at  this  point  and  in  the  possession  of 
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numerous  sectors.  In  these  respects  it  agrees  with  Drepanepteryx,  but  the 
wing  is  not  falcate,  and  notwithstanding  the  wide  expanse  of  the  costal  area 
the  recurrent  nervule  is  wanting,  all  the  veinlets  of  this  area  arising-  next 
the  base,  as  elsewhere,  from  the  subcosta.  The  wing  is  shaped  much  as  in 
Megalomus,  to  which,  indeed,  it  is  closely  allied,  being  broad  at  the  base, 
very  gradually  increasing  in  width  apically,  the  extremity  rounded,  with 
no  abrupt  emargination  or  falcation,  but  with  the  inner  angle  strongly  ex- 
cised. At  the  base  the  costal  area  is  nearly  as  broad  as  the  remainder  of  the 
wing;  the  costal  veinlets  are  all  furcate  and  apparently  connected,  much  as 
in  Drepaneptervx,  by  a  single  line  of  inosculating  veinlets,  dividing  the  area 
in  two  nearly  equal  longitudinal  halves.  The  costa  and  subcosta  run  side 
by  side  in  the  closest  proximity,  but  are  apparently  separated  to  the  apex. 
Sectors  extremely  numerous,  with  a  single  complete  series  of  gradate  vein- 
lets  in  the  middle  of  the  wing,  and  another,  apparently  crossing  only  the 
lower  half  of  the  wing,  more  than  half-way  between  this  and  the  outer 
margin :  veins  and  margins  very  shortly  ciliated. 

The  genus  also  seems  peculiar  in  the  structure  of  the  maxillary  palpi, 
the  basal  joint  of  which  is  half  as  broad  again  as  long  ;  the  second  and  third 
joints  subequal,  moniliform ;  the  fourth  apparently  only  half  as  broad  as 
the  previous,  but  of  equal  length,  and  the  terminal  again  slenderer,  but 
twice  as  long,  being  conical,  pointed,  and  unarmed,  while  the  others  are 
furnished  on  the  apical  half  with  scattered  setse.  Antennae  subinoniliform, 
the  joints  near  the  base  of  equal  length  and  breadth,  the  basal  joint  double 
the  width  of  the  others  ;  no  hairs  can  be  seen  upon  the  antennal  joints. 

BOTHROMICROMUS    LACHLANI. 

PI.  2,  Figs.  7-10. 
Bothromicromits  lachlani  Scudd.,  Rep.  Geol.  Surv.  Can.,  1876-'?7,  4(52-463  (1878). 

One  front  wing  and  a,  part  of  the  head  with  its  appendages  are  pre- 
served on  No.  36,  with  a  pale,  brownish  tint  to  the  wing,  while  the  reverse, 
on  No.  37,  is  wholly  colorless.  The  only  parts  of  the  head  preserved  are 
one  eve  and  a  portion  of  the  other,  indicated  by  a  broad,  black,  annular 
ring;  also  a  few  of  the  basal  joints  of  the  antenna',  and  both  maxillary 
palpi,  crossing  each  other  and  detached  from  the  head.  The  wing  is  strongly 
expanded  at  the  extreme  costal  base;  beyond  this  the  costal  border  is 
straight,  with  a  scarcely  perceptive  emargination  nearly  to  the  tip.  The 
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inner  margin  is  almost  equally  straight,  but  faintly  convex.  The  extreme 
tip  of  the  wing  falls  in  the  middle  of  the  upper  half;  below  it  the  wing  is 
strongly  excised,  but  well  rounded  at  the  tip  and  lower  outer  angle.  The 
shape  of  the  wing,  therefore,  resembles  closely  that  of  Micromus  hirtus  of 
Europe.  The  cubitals  are,  if  anything,  more  numerous  than  the  veinlets  of 
the  costal  area,  and  beyond  the  origin  of  the  anterior  cubital  vein  ten  origi- 
nate from  the  subcosta  itself  in  the  basal  half  of  the  wing.  The  h'rst  and 
second  of  these  fork  and  subdivide  several  times  before  reaching  the  mar- 
gin, or  even  long  before  reaching  the  first  series  of  gradate  veinlets,  while 
the  third  to  the  ninth  are  simple,  either  quite  or  almost  as  far  as  the  very 
margin.  The  tenth  again  forks  close  to  its  origin,  and  the  outer  sectors 
originate  from  its  upper  branch,  which  is  connected  with  the  costa  by  infre- 
quent cross-nervules.  The  wing  is  of  a  pale  woodbrown  color,  the  veins 
margined  with  a  line  of  dull,  pale  yellow,  and  the  darker  brown  of  the  inter- 
spaces broken  frequently  by  a  slightly  paler  tint,  so  as  to  give  the  wing  a 
minutely  blotched  appearance,  only  visible  under  the  lens.  The  two  series 
of  gradate  veinlets  are  again  accompanied  by  a  slightly  darker  tint,  giving 
the  wing  the  appearance  of  being  crossed  by  two  oblique,  dusky  lines.  All 
the  margins  are  minutely  and  sparingly  ciliated,  and  similar  black,  rather 
distant  hairs  are  scattered  indiscriminately  over  the  wing,  both  upon  the 
membrane  and  veins,  but  showing  a  certain  tendency  to  follow  the  course 
of  the  latter  At  the  extreme  lower  base  of  the  wing  they  are  seen  to  have 
their  origin  from  minute  papillae,  less  than  one  hundredth  of  a  millimeter  in 
diameter,  and  averaging  a  twentieth  of  a  millimeter  apart 

Length  of  wing,  9.5mm  ;  greatest  breadth,  4.25mm  ;  breadth  at  base,  3"""; 
diameter  of  eye,  0.45"1"' ;  length  of  joints  of  antenna?  near  base,  0.0!)ram ; 
of  middle  joints  of  maxillary  palpi,  0.075""" ;  length  of  maxillary  palpi, 
0.4""u. 

Named  for  R.  McLachlan,  Esq  ,  the  distinguished  English  neuropter- 
ologist. 

Quesnel,  British  Columbia.  Collected  by  Dr.  G.  M.  Dawson,  -Nos.  36 
and  37  of  the  collection. 

Sul) family    CHRYSOPIt>^E    Brunei-. 

Although  species  referred  to  Chrysopa  are  mentioned  by  Andra  from 
tlif  rock-  of  Thallicim,  and  by  Berendt  in  amber,  the  figure  given  by  the 
former  and  tin-  stinlv  bv  Ila^-n  of  the  material  in  the  hands  of  the  latter 


TERT1AKY    INSKCTSOF  NORTH   AMKKICA. 

render  it  more  than  probable  tliat  no  Chrysopidse  are  vet  known  from  the 
European  Tertiaries.  It  is  therefore  all  tlie  more  interesting  that  we  find 
at  Florissant  four  species  of  ihis  group  referable  to  two  genera  hitherto  un- 
known. (October,  1S83.) 

The  genera  max   lie  separated  by  the  following  table: 

Talilr.  iif  the  ijt-Hira   of  Cltrl/xopiilil. 

Upper  cubital  vein  of  front  wing  direct,  bordered  liy  emnparatively  uniform  cells  .....  1.  I'ulii'iichrymt. 
Upper  cubital  vein  of  front  wing  doubly  bent  in  the  middle,  bordered  by  very  unequal  cells. 

2.   Triboclirysn. 


1.   PAL^OCIIKY.SA  gen.  nov.  (yraXetif?,  %pv06<;). 

The  only  materials  for  establishing  this  genus  are  the  wings,  the 
structure  of  which  does  not  accord  with  any  known  living  or  extinct  type. 
The  shape  of  the  wings  is  much  as  in  Chrysopa,  and  they  are  apically 
rounded;  the  costal  area  of  the  front  wings,  narrow  at  base,  rapidly  ex- 
pands and  then  diminishes,  being  broadest  within  the  basal  fourth  of  the 
wing.  By  the  apical  union  of  the  costal  and  subcostal  veins  the  area 
terminates  some  distance  before  the  apex  of  the  wings,  as  in  Hypochrvsa. 
The  cubital  area  is  unusually  broad,  the  anterior  cubital  vein  running 
through  the  very  middle  of  the  wing,  and  the  posterior  cubital  rather  nearer 
the  margin  than  to  the  anterior  cubital,  both  continuing  to  the  apex  of  the 
wing;  in  consequence  of  this  and  of  the  presence  of  only  a  single  sector  of 
the  radius  there  are  no  transverse  series  of  gradate  veinlets  whatever,  but 
the  secondary  sectors  are  to  be  looked  on  as  cross-  veinlets  uniting  the  prin- 
cipal longitudinal  veins;  one  of  the  basal  cubital  cellules  of  the  anterior 
wings  is  divided  nearly  equally,  as  in  Nothoehrvsa. 

It  is  difficult,  perhaps,  to  say  to  which  one  of  the  modern  genera  it  is 
most  nearly  allied,  but  it  appears  to  resemble  Hypochrysa  as  close]  v  as  any, 
though  it  agrees  much  more  with  the  fossil  genus  Tribochrysa  described 
bevond,  where  the  distinctions  between  the  two  are  pointed  out. 

I'AL.KOCHRYSA  STRICTA. 
PI.  14,  Figs.  13,  ]  4. 

Little  besides  the  wings  can  lie  made  out  in  the  single  specimen  with 
its  counterpart  which  represents  this  species.  The  front  wings  are  a  little 
more  than  two  and  a  half  times  longer  than  broad;  the  costal  margin,  ex- 
panded a  little  near  the  base,  is  beyond  that  straight  until  it  slopes  down- 
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ward  to  form  the  well-rounded  tip ;  the  lower  margin  is  rounded  and  full, 
especially  away  from  the  base,  making1  the  wing  broadest  beyond  the 
middle.  The  hind  wings  are  slenderer  or  about  three  and  a  half  times 
longer  than  broad,  broadest  in  the  middle,  the  lower  margin  being  uni- 
formly rounded,  while  the  costal  margin,  not  expanded  at  the  base,  is 
•straight  throughout  to  the  apical  fourth,  where  the  wing  tapers  considerably 
on  both  sides,  being  subacuminate,  though  the  extreme  apex  is  well  rounded. 
The  neuration,  at  least  below  the  radius,  is  essentially  the  same  in  both 
wings,  but  next  the  costal  margin  differs  considerably.  In  the  front  wings 
the  subcostal  vein  terminates  on  the  costa  a  little  bevond  the  middle  of  the 

i> 

apical  half  of  the  wing,  and  is  connected  with  the  distant  arching  costa  by 
seventeen  or  eighteen  cross-veins,  the  proximal  ones  of  which  are  trans- 
verse, the  distal  somewhat  oblique ;  the  radius  runs  close  and  parallel  to 
the  subcosta  throughout  the  course  of  the  latter,  and  thereafter  at  a  similar 
distai ice  from  and  parallel  to  the  curve  of  the  margin,  as  far  as  the  very  apex 
of  the  wing,  connected  nowhere  to  the  veins  above  by  cross-veins.  In  the 
hind  wings  the  radius  and  subcosta  are  so  closely  united  as  to  be  nearly 
connected,  and  are  so  represented  on  the  plate,  and  terminate  together,  ap- 
parently a  little  beyond  the  middle  of  the  apical  half  of  the  wing;  as  in 
the  front  wings,  the  subcosta  is  connected  by  cross-veins  to  the  proximate, 
straight  costa.  There  is  a  single  sector  which  springs  from  the  radius  a 
little  before  the  middle  of  the  basal  half  of  the  wing  in  the  front  wings 
(nearer  the  base  in  the  hind  wings)  and  runs  midway  between  the  radius 
and  the  upper  cubital  in  a  regular  zigzag;  the  cells,  thirteen  or  fourteen  in 
number,  formed  by  the  cross- veins  between  the  sector  and  the  radius,  as 
well  as  all  those  below,  are  broader  than  long  and  tolerably  regular.  The 
upper  cubital  vein  courses  regularly  through  the  middle  of  the  wing,  and  in 
its  basal  half,  at  least  in  the  front  wing,  is  nearly  straight,  while  apically  it 
is  noticeably  zigzag,  terminating  in  the  sector  of  the  radius  just  before  the 
tip  of  the  wing.  The  lower  cubital  vein  runs  in  a  uniform  course  rather 
nearer  the  margin  than  the  upper  cubital  vein,  subparallel  to  the  former, 
and  is  irregularly  straight  or  zigzag,  and  also  joins  the  sector  of  the  radius 
or  terminates  against  an  apical  cell  at  the  tip  of  the  wing ;  between  the  two 
cubital  veins  one  of  the  basal  cells  is  divided  longitudinally  into  two  nearly 
equal  cells,  as  in  the  genus  Xothochrysa  (but  which  is  not  represented  on 
the  plate  as  it  should  be),  where  the  oblique  vein  appears  on  the  upper  wing ; 
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the  marginal  nervnles  are  sometimes  simple  and  straight,  sometimes  broadly 
forked,  and  differ  on  opposite  wing's.  The  vein  below  the  lower  cubital, 
called  postcostal  bv  McLachlan,  terminates  abruptly  on  the  hinder  margin, 
opposite  the  origin  of  the  sector  of  the  radius. 

Length  of  fore  wings,  15.7;")'  .....  :  breadth,  .r).4""":  length  of  hind  wings. 
15mm;  breadth,  4.2mm. 

The  four  wings  of  this  specimen  are  so  overlaid  by  one  another  as  to 
make  a  medley  of  veins  which  are  very  difficult  to  disentangle  and  inter- 
pret. It  was  kindly  photographed  for  me  by  Mr.  Samuel  Wells,  of  I'mston; 
the  lines  of  each  wing  on  the  photograph  were  then  traced  separately,  and 
from  these  tracings  the  drawings  on  the  plate  were  made;  these  1  believe 
to  be  true  representations  of  the  wings  with  the  exception  of  the  double 
cubital  cell  of  both  wings  and  the  cross-veins  of  the  costal  area  of  the  hind 
wing,  which  are  not  shown  :  the  lower  half  of  each  wing,  however,  is  more 
liable  to  misinterpretation  than  the  upper. 

Florissant.     One  specimen,  Nos.  1798  and  7340. 


2.  TRIBOCHRYSA  gen.  nov.  (rp//?a>,  z 

This  genus,  clearly  allied  to  Palgeochrysa,  and  with  it  apparently  a 
forerunner  of  Hypochrysa,  is  represented  by  several  species  in  the  Amer- 
ican Tertiaries,  which  are  uncommonly  well  preserved,  though  the  wings 
are  the  only  parts  which  are  [(resent  on  all  the  specimens;  and  it  is  there- 
fore mainly  upon  these  that  the  genus  is  founded  The  head  is  nearly 
twice  as  broad  as  long,  the  front  protuberant,  rounded,  and  entire,  the  basal 
joint  of  the  antenna1  stout,  bulbous,  scarcely  longer  than  broad,  twice  the 
diameter  of  the  stalk,  the  latter  nearly  as  long  as  or  even  longer  than  the 
body,  slender,  delicate!  v  tapering,  composed  of  simple,  cylindrical,  appar- 
ently naked  joints  twice  as  long  as  broad.  The  thorax  is  stout,  the  protho- 
rax  broader  than  long,  tapering  anteriorly,  otherwise  subquadrate.  The 
legs  are  slender.  The  wings  extend  far  beyond  the  body,  and  are  of  the 
same  form  as  in  ('hrvsopa,  the  tip  rounded  or  faintly  snbacuniinate  ;  in 
neuration  tliev  resemble  closely  those  of  Paheochrysa,  but  differ  from  it  in 
one  striking  feature,  and  in  this  approach  more  modern  types  like  Not  ho 
chrysa.  In  Palseochrysa  the  upper  cubital  vein  runs  in  a  slightly  zigzag 
course  through  the  middle  of  the  wing  in  a  regular,  gentle  curve  nearly 
equidistant  from  the  costal  and  inner  margin,  and  terminates  at  the  apex  of 
the  wings,  no  transverse  series  of  gradate  veinlets  lying  between  it  and  the 
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primary  sector.  In  Nothochrysa  it  runs  in  a  perfectly  straight  course  a 
little  below  tin;  middle  of  the  wing,  but  higher  than  in  Chrysopa,  directed 
toward  but  not  distinctly  reaching  the  middle  of  the  outer  half  of  the  lower 
margin  of  the  wing,  and  supporting  the  lower  proximal  end  of  one  trans- 
verse series  of  gradate  veinlets  between  it  and  the  primary  sector.  In  Tri- 
bochrysa  it  runs  in  a  decidedly  zigzag  course,  in  the  same  general  direction 
;is  in  Nothochrysa  in  its  proximal  half,  and  then  shifts  suddenly  to  a  higher 
le\i;l  and  follows  thereafter  a  zigzag  direction  nearly  parallel  to  the  costa, 
through  the  very  middle  of  the  wing,  joining,  that  is,  the  transverse  series 
of  gradate  veinlets  and  making  them  a  part  of  itself.  Tribochrysa  further 
ilill'ers  from  Nothochrysa  and  agrees  with  Palseochrysa  in  the  slender  number 
of  secondary  sectors  or  oblique  cross-veins,  so  that  the  cells  are  larger  and 
le.-s  elongated  than  in  Nothochrysa  and  Chrysopa,  standing  thus  at  a  wider 
distance  from  Hemerobius.  The  result  of  this  movement  of  the  first  cubital 
vein  is  usually  a  striking  inequality  of  the  cells  on  either  side  of  it,  in  con- 
trast to  their  uniformity  in  Palseochrysa.  There  is  here,  therefore,  as  in 
Palaeochrysa,  no  transverse  series  of  gradate  veinlets  in  the  proper  sense,  as 
both  series  are  directly  united  with  the  two  cubital  veins.  A  somewhat 
similar  arrangement  may  be  seen  in  Nothochrysa  fulviceps,  although  that 
species  differs  from  these  more  widely  than  most  of  its  allies  in  the  multi- 
plicity of  its  secondary  sectors.  The  same  double  cubital  cell  occurs  bel"\v 
the  second  subradial  cell  as  is  found  in  Nothochrysa  and  Palseochrysa 

The  species  placed  here  seem  to  fall  into  two  groups,  one  of  the  species 
dilferinn1  from  the  others  in  being  of  a  considerably  larger  size,  having  its 
lirst  cubital  vein  originate  directly  from  the  radius,  the  proximal  cells 
which  lie  above  it  less  elongated  than  in  the  other  species,  and  the  upper 
(double)  cubital  cell  quadrangular. 

Table  of  Hie  yjH'cies  of  Tribochnjsa. 

Large  spi-eies.  I'nst  cubital  vein  arising  directly  from  the  radius;  first  transverse  vein  connecting 
radius  and  lirst  cubital  vein  lying  ill  direct  continuation  of  the  cross- vein  closing  the  proximal 
rml  nl'  the  donblr  riiliital  cell,  making  the  upper,  as  well  as  the  lower,  cell  quadrangular. 

1.  T:  vttuxnila. 

Smaller  spi •<  n •-..      I'irst  cnliiial   vein  arising  from  a   ba.sal   cross-vein    unit  in>_'   the   radius  and   second 

enhiial  vein  :  Mist  I rausverse  vein  connecting  radios  and  first  oubital  vein  striking  the  nnpcr 

margin  nl  the  donblr  rnliital  cell,  making  the  upper  cell  pentagonal,  while  the  lower  remains 

quadrangular. 

Klniin.it ril   pi "\im.i I  i.lK  I ie i  wren  the  main  sector  of  the  railins  and  the  first  cubital  vein,  four  in 

nn  i  I'.M  •!  I  liy  half  a  do/.m  nils  of  suhc<iual  diameters '2.  T.  inequalin. 

Elongated  prorimala  cells,  aa  above,  three  in  number,  followed  by  five  cells  of  aubequnl  diameter.-. 

3.  T.  Krmata. 
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1.    TRIBorilRVSA    VKTrSfl'LA. 

PI.  14,  Fig.. 9. 

The  stone  on  which  the  single  specimen  referred  here  occurs  has 
unfortunately  been  broken  across  the  wings,  and  the  apical  half  is  lost; 
otherwise  the  specimen  would  be  nearly  perfect,  the  head,  thorax,  evrs, 
and  antenna  being  well  preserved.  The  antenna'  are  unusually  short, 
being  a  little  shorter  than  the  body  and  more  tapering  than  usual  in  this 
family.  The  head  is  well  rounded,  the  eyes  neither  very  large  nor  promi- 
nent, the  prothorax  tapering  a  little  anteriorly,  the  sides  a  little  arcuate, 
the  front  slightly  concave. 

(  )nly  the  basal  half  of  the  wings  being  preserved,  little  can  be  said  of 
them,  but  the  costal  margin  and  area  are  much  as  in  T.  firmata,  and  the 
neuration  is  so  peculiar  as  to  separate  the  species  readily  from  the  others: 
there  are  about  a  dozen  transverse  veins  in  the  costal  area ;  the  transverse 
veins  uniting  the  radius  and  its  sector  are  rather  more  numerous  than  in 
the  other  species  of  the  genus;  the  cross-vein  uniting  at  base  the  sector 
and  the  first  cubital  vein  strikes  the  latter  so  as  to  form  a  continuation  of 
the  vein  closing  basally  the  double  cubital  cell ;  the  upper  of  these  two 
cells  is  scarcely  smaller  than  the  lower;  the  upper  cubital  vein  arises 
directly  from  the  radius  without  the  support  of  a  basal  cross- vein  ;  and  the 
proximal  cells  between  the  sector  of  the  radius  and  the  upper  cubital  vein 
are,  excepting  the  first  (which  is  of  irregular  shape),  not  so  disproportion- 
ately large  as  in  the  other  species,  being  less  than  half  as  broad  again  as 
long,  about  as  long  as  the  subnulial  cells,  and  only  a  little  oblique,  differ- 
ing in  all  these  respects  from  both  the  other  species 

Length  of  body  (estimated),  12mm  ;  of  head  and  thorax,  4.;V""-  : 
antenna:-,  llmm;  length  of  wings  as  preserved,  9.5""":  probable  full  length, 
14mm;  presumed  breadth,  .(.:>""". 

Florissant.     (  hie  specimen,  Xo.  11204. 

2.  TRIBOCHRYSA  INEQUALIS. 

Tribocliri/xn  iHn/««/i.v  Scudd.,  /.illol.  Hanilli.  il.  Pulwont.,  I,  ii,  7/7,  Fig.  "JrtJ  (1885). 

The  single  specimen  referred  here  has  all  the  wings  superimposed  on 
one  another,  but  in  addition  a  portion  of  the  slender  antenna1  and  the  large 
globular  eyes  can  be  seen,  with  faint  traces  of  the  head,  thorax,  and  abdomen. 
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Almost  the  entire  neuration  of  the  upper  wing  can  be  made  out  as  well  as 
the  lower  half  of  that  of  the  under  winy:  the  front  wing  is  three  times  as 
long  as  broad,  the  costal  margin  uniformly  arched,  the  basal  expansion 
forming  only  a  regular  part  of  the  curve ;  the  lower  margin  is  similarly 
curved  but  not  very  full,  the  wing  being  broadest  nearly  as  far  out  as  tin 
middle  of  the  outer  half;  the  costal  area  is  not  very  broad  nor  unequal: 
the  subcostal  vein  terminates  at  the  end  of  the  middle  third  of  the  wing,  and 
is  connected  with  the  costa  by  twelve  or  thirteen  cross-veins,  mostly  slightly 
oblique.  There  are  ten  subradial  cells.  The  upper  cubital  vein,  which 
springs  from  a  short  cross-vein  uniting  the  radius  and  lower  cubital  vein,  in 
the  middle  of  its  course  and  somewhat  beyond  the  middle  of  the  wing  shifts 
suddenlv  to  a  higher  level  and  follows  thereafter  a  direction  nearly  parallel 
to  the  costal,  insiead  of,  as  before,  the  inner  margin;  in  the  first  half  of  its 
course  it  runs  below  the  middle  of  the  wing,  in  the  latter  half  above  it ; 
consequentlv  the  four  cells  which  lie  between  its  proximal  half  and  the  sub- 
coMa.  are  \  erv  much  elongated  subrhomboidal  in  form,  the  first  subtriangular, 
while  bevond  the  shift  they  are  somewhat  regularly  hexagonal;  on  the 
other  hand  the  cubital  cells,  scarcely  longer  than  broad  at  first,  become  in 
the  outer  part  of  the  wing  twice  as  broad  as  long  and  also  very  oblique. 
The  basal  cubital  cell  is  divided  longitudinally  into  two  unequal  parallel 
cells,  the  upper  the  narrower;  the  cross-veins  next  the  lower  margin  are 
simple  in  the  basal  half  of  the  wing,  simply  or  doubly  forked  on  the  distal 
half.  The  postcostal  terminates  abruptly  on  the  hind  margin,  slightly  far-. 
ther  out  than  the  origin  of  the  sector  of  the  radius,  and  is  connected  near  the 
apex  bv  a  cross-vein  which  is  the  continuation  of  that  closing  hasally  the 
double  cubital  cell.  The  neuration  of  the  hind  wing,  only  the  lower  half  of 
which  is  preserved,  does  not  differ  from  that  of  the  front  wing  in  the  slightest 
e"ditial  particular. 

Tlii';  species  differs  from  T.  iirmata,  to  which  it  is  closely  allied,  bv  its 
larger  M/.e.  the  greater  number  of  cells  below  the  sector  (as  indicated  in  the 
table  of  the  species),  and  its  broader  costal  area. 

Length  of  liodv,  1  l"":  :   of  front  wing,  14.7.V""';  breadth  of  same,  4.8""". 

Florissant.      ( )ne  specimen.  No.  7','Xl'. 
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3.  TRIBOCHRYSA  FIRMATA. 

PI.  14,  Figs.  6,  7,  10,  11. 

Two  specimens  are  at  hand,  each  in  a  pretty  good  state  of  preservation, 
showing  head  and  antenna-,  the  body  and  wings,  the  latter  generally  some- 
what confused  by  overlapping  or  folding.  The  head  is  rather  small  as  com- 
pared with  the  thorax,  and  well  rounded,  with  moderately  prominent  eyes, 
and  antenna}  a  fourth  longer  than  the  body ;  the  prothorax  is  also  rather 
slender,  tapering  considerably,  and  about  as  long  as  its  posterior  breadth. 
The  thorax  is  stout  and  the  abdomen  half  as  long  again  as  the  head  and 
thorax.  The  wings  are  about  three  times  as  long  as  broad,  broadest  in  the 
middle  of  the  distal  half,  the  costal  margin  pretty  straight  in  the  middle, 
rather  rapidly  sloping  basally,  and  very  rapidly  curving  almost  bending 
downward  apically,  the  apical  margin  rounded,  subacuminate,  the  apex 
rather  below  the  middle  ;  the  inner  margin  is  regularly  and  gently  curved. 
The  subcostal  vein  joins  the  costal  (not  shown  on  plate)  a  little  beyond  the 
middle  of  the  distal  half  of  the  wing,  and  the  costal  area  thus  formed  is  occu- 
pied by  about  a  dozen  or  more  straight  cross-veins ;  there  are  only  eight  or 
nine  subradial  cells,  and  the  cells  in  the  series  below  this,  while  agreeing  in 
general  character  with  those  of  T.  inequalis,  are  less  numerous  than  there, 
there  being  only  three  elongated  cells  directly  beneath  the  sector  of  the 
radius  and  only  five  equiaxial  cells  in  the  same  series  beyond  them. 

The  two  specimens  show  very  little  difference  excepting  in  size,  though 
on  that  account  they  were  at  first  presumed  to  be  distinct. 

Length  of  body,  8.5-7. 75mm:  of  antenna-,  O./V-lO.o"1111  (in  the  larger 
specimen  no  doubt  imperfect);  breadth  of  head,  l-0.8o'um ;  of  thorax,  1.6- 
1.5mm;  length  of  fore  wing,  11.25-9.75mm  ;  breadth  of  same,  3.85-3.25mm. 

Florissant.     Two  specimens,  Nos.  670,  8792. 

Family  PANORPID^E  Stephens. 

If  the  Liassic  genus  Orthophlebia  is  to  be  referred  to  this  family,  tins 
group  must  have  been  as  abundant  in  Mesozoic  times  as  now.  Only  a  few 
'Tertiary  species  ;ire,  however,  known,  and  those  hitherto  described  have 
unspotted  wings  like  their  ancestors  of  the  secondary  epoch.  Three  species 
of  Bittacus  and  one  of  Panorpa  have  been  described  from  the  European 
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beds,  all  but  one  (a  Bittacus)  from  amber,  this  Bittacus,  tlie  only  relic  from 
Tertiary  rocks  in  Europe,  coming  from  Radoboj. 

The  additions  we  have  here  to  offer  are  of  some  interest.  T\vo  species 
have  been  found,  both  of  which  have  heavily  spotted  wings,  more  heavily 
spotted  than  most  living  types ;  one  of  these,  a  small  species,  is  referred  to 
"Panorpa,  though  doubtfully,  as  it  differs  so  much  from  known  types;  the 
other  unquestionably  belongs  to  a  distinct  genus  having  no  special  alliances 
with  any  known  forms.  Both  come  from  Florissant.  The  markings  of  one 
form  dark,  transverse  bands  on  clear  ground,  of  the  other  large,  roundish, 
pale  blotches  on  a  dusky  ground.  (October,  1883.) 

The  Florissant  genera  may  be  thus  distinguished: 

Table  of  tlie  genera  of  Pnnorpidfc. 

Ramules  of  upper  branch  of  radius  inferior  ;  markings  consisting  of  large  pale  spots  on  a  dark 
ground 1.  TJolcorpa, 

Ramulrs  of  upper  branch  of  radius  superior  or  apical  ;  markings  consisting  of  dark  transverse  bands 
on  a  clear  ground 2.  Panorpa. 

1.  HOLCORPA  Scudder. 

Holcorpa  Scudd.,  Bull.  U  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  540-542  (1878). 

This  name1  is  proposed  for  a  genus  of  Panorpida1,  unquestionably 
allied  to  Panorpa,  but,  differing  remarkably  from  it  in  the  total  absence  of 
cross-nervules  in  the  wings,  excepting,  perhaps,  at  the  base.  The  antenna; 
are  probably  not  very  long  (they  are  not  completely  preserved  in  the  single 
specimen  studied),  taper  very  gradually  in  size,  are  composed  of  joints  only 
a  little  longer  than  broad,  not  in  the  least  degree  moniliform,  and  furnished 
with  recumbent  hairs.  The  wings  are  not  so  elongated  nor  so  slender  as 
in  Panorpa,  very  regularly  rounded,  both  pairs  similarly  formed,  the  hinder 
pair  shorter  than  the  front  pair,  as  in  Panorpa.  The  costa  is  thickened, 
the  subcosta  extends  beyond  the  middle  of  the  wing,  but  does  not  reach 
tin-  pterostigma;  the  radius  emits  a  superior  fork  near  the  base  of  the  wing, 
which  strikes  the  pterostigma,  or,  rather,  which,  by  bending  downward 
and  then  upward,  forms  the  pterostigma  in  the  middle  of  the  apical  third 
of  the  \\ing;  the  radius  again  forks  in  a  similar  manner  still  far  before  the 
middle  of  the  wing,  the  upper  branch  emitting  three  parallel,  equidistant, 
interior  branchlets,  the  uppermost  close  to  the  margin  next  the  pterostigma, 
tin-  lowest  stinking  the  apex  of  the  wing;  the  lower  radial  branch  forks 

1  Tlio  nan*'    I   haw    nivrn  should  perhaps  be  written  Holoborpa;  but  I  have  disregarded  tho  nspi- 

i:iie,  at  I.  in  mi  il  id  in  roust  iii, •!  inj;  I'anorpa. 
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below  the  middle  branchlet  of -the  upper  radial  branch.  All  these  veins, 
excepting  the  pterostigmatic  termination  of  the  uppermost  branch  of  the 
radial,  are  straight.  The  cubitus  is  also  straight  until  it  forks  a  little  before 
the  middle  of  the  wing:  its  upper  branch  is  a  little  curved,  and  divides  just 
below  the  forking  of  the  lowest  radial  branch  ;  its  lower  branch  forks  almost 
immediately,  emitting  at  once  three  veinlets,  the  middle  one  of  which  is 
nearly  continuous  with  the  main  stem,  the  others  curving  in  opposite  seizes 
on  either  side  of  it.  Below  this  the  veins  are  not  so  readily  determinable, 
and  their  description  is  omitted  until  further  specimens  are  obtained ;  the 
only  variation  in  the  neuration  of  the  two  wings  consists  in  the  middle  fork 
of  the  lower  branch  of  the  cubitus,  which,  in  the  hind  wing,  is  not  con- 
tinuous with  the  main  stem,  but  originates  a  very  little  beyond  the  others 
from  the  lower  fork.  The  legs  are  spinous  throughout;  the  tibia?,  are  also 
armed  at  the  tip  with  very  long,  straight,  parallel  spurs,  and  the  tarsal 
joints  with  short  spurs.  The  abdomen  is  greatly  elongated,  the  first  four 
joints  subequal  and  nearlv  as  broad  as  the  slender  thorax,  but  as  a  whole 
tapering  slightly,  and  not  greatly  surpassed  by  the  wings,  the  following 
joints  greatly  attenuated,  the  ninth,  or  terminal  joint,  composing  the  for- 
ceps, unfortunately  lost. 

A  fossil  species  referred  to  Panorpa,  and  figured  by  Brodie1  from  the 
Purbeck  beds  of  England  (Panorpa  gracilis  Gieb.),  is  very  small,  and  pos- 
sibly may  be  more  nearly  related  to  Holcorpa  than  to  Panorpa,  for  while 
the  general  arrangement  of  the  veins,  with  the  notable  exception  of  the 
cubital,  is  similar  to  what  is  found  in  Holcorpa  and  very  different  from 
their  disposition  in  Panorpa,  no  cross-veins  whatever  can  be  traced.  The 
figure,  however,  is  too  small,  coarsely  executed,  and  is  described  by  Gie- 
bel2  as  supplied  abundantly  with  cross-veins  !  It  -certainly  is  not  in  my 
copy  of  Brodie's  work. 

1  loU'OKPA    MACTLOSA. 

PI.  14,  Figs.  4,  5. 

ll,ili'i>rj>n  niiii'iilnw  Srmld.,  Hull.  !'.  S.  (iool.  Surv.  Terr.,  IV,  542  (1876);  in  Zitti-1,  Ilauilb.  tl.  Paheont., 

T,  ii,  778,  Fig.  984  (1885). 

A  single  specimen  with  beautifully  preserved  wings  and  fragments  of 
the  rest  of  the  body.  The  antenna-  (which  are  not  full}-  preserved)  appear 
to  have  been  more  than  half  as  long  as  the  wings,  the  middle  joints  0.17'u 

1  Fo.ss.  Ins.  Sec.  Korks  Mil"-!.,  |il.  .".,  lii;.  1-.  In-   <lor  Viirw.,  2."i8. 
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long  and  I'. 1  I"""  broad.  The  wings  are  less  than  tlm-e  times  as  long  as 
broad,  and  very  regularly  rounded;  the  co-tal  vein  (especially  on  the  front 
wing)  is  thickened  and  covered  with  closely  clustered,  minute,  spinous 
hairs,  and  similar  black  hairs  follow  in  a  single  row  the  base  of  the  radial 
and  cubital  \eins.  The  wings  are  very  dark,  with  large  white  or  pale  spots, 
-of  which  three  are  most  conspicuous,  occurring'  similarly  on  all  the  wi 
One,  nt'  a  subquadrate  Or  subovate  form,  broader  than  long,  lies  scarcely 
be\ -ond  the  middle  of  the  wing-,  extending  from  the  costato  the  upper  branch 
of  the  cubital  vein  ;  another,  nearly  as  large  and  similar  in  form,  is  subapi- 
cal,  extending  from  just  beyond  the  last  fork  of  the  upper  branch  of  the 
radial  vein  to  or  just  beyond  the  upper  fork  of  the  lowest  branch  of  the 
same;  a  third,  smaller,  transversely  oval  spot,  lies  next  the  inner  border, 
below  and  a  little  outside  the  first  mentioned,  being  situated  just  beneath 
the  forking-  of  the  upper  branch  of  the  cubital  vein  ;  there  is  also  more  or 
less  pale  cloudiness  about  the  basal  half  of  the  wing,  and  white  flecks  may 
lie  seen  at  various  points  near  the  tip,  especially  below  the  subapical  spot. 
The  abdomen  resembles  somewhat  that  of  the  remarkable  Panorpa  nemato- 
gaster  .M'Lachl.  from  Java,  where  it  is  greatly  elongated,  and  possesses  a 
cm  ions  appendage  to  the  third  joint.  In  the  fossil  species,  the  first  three 
joints,  taken  together,  taper  gradually  and  slightly,  and  the  third  may  have 
had  a  peculiar  appendage  at  its  tip,  as  the  edge  is  not  entire,  but  appear- 
deeply  e\ca\atcd  in  the  middle,  possibly  due,  however,  to  its  imperfect 
preservation;  the  basal  half  of  the  fourth  joint  partake*  of  the  tapering-  of 
the  abdomen,  but  its  apical  half  is  swollen  and  its  hind  margin  broadly 
rounded;  the  fifth  and  sixth  joints  are  a  little  longer  and  much  slenderer 
than  the  preceding,  subetpial  and  cylindrical;  the  fifth  depressed  on  either 
side  at  the  ha-e  by  a  pair  ol '  fovejc ;  the  seventh  again  much  smaller,  linear 
or  not  half  the  width  of  the  sixth,  increasing  slightly  in  si/.e  npicallv  ;  the 
eighth  as  large  at  ha-e  as  the  seventh  at  tip,  enlarging  slightly  apically,  and 
all  the  joints  together  half  as  long  again  as  the  wings.  Most  unfortunately, 
the  apical  joint  is  lo-t  The  specimen  is  evidently  a  male. 

Length  of  insect  (excluding  claw  of  abdomen),  30"""  :  of  abdomen  (ex- 
cluding  claw),  23'  ;  "f  trout  winy-,  1X""";  breadth  of  -am.-.  ."..".  ll:  length  of 
hind  wing.  Hi..")""";  breadth  of  same,  ")""";  length  of  i  tore  or  middle)  tibial 
spurs,  I"  •'':  of  one  of  the  (hind?)  tarsal  joints,  1. -"""'. 

Florissant.      <  hie  >pecimeii,  No    H,'{. 
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2.  PAXORPA  Linm?. 

A  single  species  of  this  genus  has  been  discovered  in  the  Tertiaries  of 
Europe  (amber)  and  wo  add  another  from  the  Florissant  beds.  The  former 
has  the  wings  of  a  uniform  ash-gray.  The  wings  of  the  latter  are  heavily 
banded,  very  much  more  heavily  than  in  most  modern  types.  The  living 
representatives  of  this  genus  belong  to  the  northern  hemisphere,  and  in  our 
own  country  range  from  Canada  to  Mexico,  so  that  the  presence  of  the 
genus  at  Florissant  has  no  particular  meaning. 

PANOKPA  RIGIDA. 

The  single  specimen  belonging  here  shows  the  tapering,  attenuated 
abdomen  of  a  female  with  the  larger  part  of  most  of  the  wings,  of  which 
only  the  front  pair  are  preserved  in  any  recognizable  manner.  These  show 
the  neuration  tolerably  well,  and  it  agrees  better  with  the  living  Panorpa 
than  with  the  contemporaneous  Holcorpa ;  but  the  subcosta  is  unusually 
short,  reaching  just  to  the  middle  of  the  wing,  and  the  cross- veins  are  few 
in  number.  The  wing  is  traversed  by  rather  narrow  transverse  belts  of  a 
dark  color,  on  a  clear  ground,  placed  at  equidistant  intervals,  besides  hav- 
ing the  entire  apex  of  the  wing  dark  ;  these  belts  are  straight  with  straight 
edges;  one  traverses  the  middle  of  the  wing,  one  lies  outside  of  it  midway 
between  it  and  the  apical  patch,  and  a  third  as  far  from  it  toward  the  base 
of  the  wing;  the  clear  area  between  these  belts  is  twice  as  broad  as  the 
belts  themselves.  The  costa  is  stout.  The  legs  are  very  long  arid  very 
slender,  the  tibia;  rather  sparsely  spined. 

Length  of  wings  (estimated),  llmi";  breadth  of  same,  3.5mm;  length  of 
abdomen  (estimated),  \Jtum;  (hind!)  tibia,  (probably)  5""u. 

Florissant.     One  specimen,  No.  3213. 

Family  TRICHOPTERA  Kirby. 

The  rarity  of  remains  of  caddis-flies  in  the  Tertiary  rocks  of  Europe 
is  not  a  little  surprising.  Oidy  three  species  have  been  figured  and  a  fourth 
mentioned,  all  apparently  represented  by  single  specimens  (from  Aix, 
Parschlug,  Mombach,  and  the  Isle  of  Wight).  Another  species  has  been 
described  from  Greenland  by  Ilcer  and  from  Chagrin  Valley,  Colorado,  by 
myself.  That  they  were  abundant  is  proven  by  the  description  of  numer- 
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ous  larval  cases  from  different  regions  of  Kumpe,  but  especiallv  from  Au- 
vergne  in  France;  it  is  also  proven  l»v  their  abundance  where  we  should 
at  first  little  look  fur  them,  in  the  I'russian  amber,  when-,  according  to 
1 1. -i  gen,  thev  an-  more  mum  TOMS  than  anv  other  'jroiip  of  insects,  excepting 
Diptera.  and  comprise  more  than  half  the  N'eiiroptera  ami  PseudoneUTOptera 

Combined.     Twenty-five  species  have  been  described  (by  ll.-ejen  ami   I'ic- 

tet)  and  several  others  mentioned  I  by  them  and    In    Kolenati  i  from  amber. 

a  large  proportion  belonging  to  the  Hydropsychidae  and  especially  to 
Polycentropus,  of  which  eleven  species  are  described. 

Trichoptera  are,  however,  by  no  means  rare  at  Florissant,  and,  as 
stated  above,  a  single  species  has  been  described  from  western  Colorado. 
Indeed,  the  Neuroptera  from  the  prolific  lake  bed  of  Florissant  are  made  up 
in  large  part  of  Trichoptera,  of  which  many  hundred  specimens  have  been 
obtained.  The  larger  part  of  them,  indeed,  are  indeterminable,  but  there 
are  about  one  hundred  specimens  \vhich  show  the  nenration  of  the  wings  or 
other  characteristic  part  with  some  distinctness ;  and  while  all  the  remains 
of  perfect  injects  from  the  Furopean  rocks  are  referred  to  the  single  sub- 
family of  Phrygaimhe,  at  Florissant  Limnophilida-,  Leptocerid:e.  and  espe- 
cially Ilydropsychidse,  are  also  represented.  The  species  of  this  last  men- 
tioned group  are  also  much  more,  prolific  in  individuals,  and  the  preponder- 
ance in  species  would  be  even  more  marked  were  we  able  to  include  here 
all  the  species  reallv  found,  since  most  of  those  which  are  too  imperfect 
to  be  brought  forward  evidentlv  belong  to  this  group.  All  these  groups, 
and  indeed  all  the  subfamilies  of  Trichoptera,  are  represented  in  the  Prussian 
amber.  Hydropsychidae  are  1>\  far  the  most  numerous,  as  in  our  own 
Tertiaries.  Then  follow  in  the  order  of  abundance  Leptocerida,  Serir<» 
tonmhc,  I'hr\ganid:e,  Kh\  acophilidie  and  I  Iydroptilid;e.  and  l,imnophilida\ 
the  la.M  having  hut  one  represeiitat i ve. 

\\hile,  as  \ve  have  said,  the  bulk  of  the  specimens  of  Neiiropten 
found  at  Florissant  belong  to  the  caddis-Hies,  the  specific  variety  of  such  as 
will  bear  description  is  not  quite  so  great,  as  lo  per  cent  of  all  Imlong 
here;  but  in  relation  to  any  one  other  lar-e  i;roiip  the  number  of  species 
greatly  preponderates,  as  the  ^roiip  next  in  si/.e  in  point  of  species  is  the 
(  Monata,  which  has  less  than  •_'<>  percent.  ll  is  not  a  little  curious  to 
compare  this  >tatenient  with  I'ictet's  concerning  the  amber  caddi>-tli.-> : 
"Of  about  one  hundred  and  twciitv  N'europtera  examined  li\'  me  >i\t\-- 

\..|.     Mil 11' 
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five  were  Phryganidae,  and  of  fifty  species  described  by  me  twenty-two 
[44  per  cent]  belong  to  this  family."  Of  these  sixty -five,  moreover,  forty 
were  referred  to  the  Hydropsychidse.  Hag-en,  with  about  seven  times  as 
many  specimens  before  him,  comes  to  nearly  the  .same  conclusion,  for  he 
says  that  nearly  60  per  cent  of  the  specimens  of  Neuroptera  are  caddis-flies, 
and  thirty-nine  of  the  eighty-seven  species  of  Neuroptera  given  in  his  table, 
or  45  per  cent,  are  referred  to  the  Trichoptera. 

In  this  enumeration  no  account  has  been  taken  of  the  occurrence  of 
larval  cases  of  caddis-flies  in  Tertiary  deposits,  to  which  reference  was 
made  above.  Auvergne  has  been  famous  for  these  which  form  the  so-called 
indusial  limestone  deposits,  so  abundant  are  they.  They  were  described 
by  Bosc  as  long  ago  as  the  year  XIII  (1805)  and  recently  have  been  dis- 
tinguished by  Oustalet  under  two  distinct  names.  Hepp  also  described 
Phryganea  blumii  from  cases  found  at  Leistadt  and  Heer  P.  antiqua  from 
Oemngen.  A  single  one  has  even  been  found  in  amber,  with  its  entombed 
larva,  and  Fritsch  describes  one  from  the  Cretaceous  of  Bohemia.  In  this 
country  Dr.  Peale  discovered  similar  remains,  which  I  have  described  as 
Indusia  calculosa.  The  two  fragments  of  rocks  brought  home  from  the  lo- 
cality in  Wyoming  formed  doubtless  the  floor  of  a  former  body  of  water 
and  are  thickly  crowded  with  cases  lying  in  every  direction.  It  is  very 
probable  that  at  least  those  described  here  and  by  Bosc  and  Oustalet  be- 
long to  the  Limnophilidfe.  That  in  the  abundant  fauna  found  in  the  lake 
basin  of  Florissant,  including,  as  we  see,  a  large  number  of  caddis-flies,  not 
a  single  larval  case  should  have  yet  been  found  seems  a  little  remarkable, 
and  the  more  so  since  not  a  few  belong  to  groups,  the  larvae  of  which  are 
known  to  prefer  standing  to  running  water.  It  is  hardly  to  be  believed 
that  the  streams  in  the  neighborhood  of  this  ancient  lake  abounded  in  the 
larvse  of  caddis-flies,  while  the  waters  of  the  lake  itself  were  destitute  of 
them.  It  should  be  remembered,  however  (1),  that  the  species  which  con- 
struct cases  of  conspicuous  size  out  of  hard  materials  mostly  belong  to  the 
Limnophilidee,  of  which  Florissant  furnishes  but  one  species ;  (2),  that  the 
larvae  of  the  prevailing  group,  Hydropsy clmlu>,  more  commonly  inhabit 
running  water,  and  that  their  cases  are  made  of  grains  of  stone  affixed  to 
larger  stones ;  (3),  that  the  bottom  of  the  lake  in  which  the  insect  deposits 
occur  nowhere  has  shown,  as  far  ;is  I  have  seen,  any  sign  of  stones  large 
enough  to  have  served  as  a  basis  for  the  attachment  of  the  smaller  grains 
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which  alone  are  found,  ami  that  therefore  the  larva;  of  Hydropsychidae 
must  have  frequented  perforce  the  neighboring  streams,  where  such  l.-i 
stone  surfaces  could  have  been  found.  It'  cases  ~li<>uld  lie  found  they  will 
be  likely  to  be  those  of  the  larger  Phryganidae  (n<-\t  most  aliuinlant  after 
the  Hydropsychidae),  composed  of  vegetable  fragments.  Three  species  and 
-seven  specimens  only  of  this  group  have  been  found.  (Februarv,  1*84.) 

Subfamily  HYI  >I{OPSYCH  I  I  >. K  (  Jurtis. 

Although  no  members  of  this  group  have  been  found  in  the  stratified 
deposits  of  the  Old  World,  about  half  of  the  numerous  species  described 
from  the  Baltic  amber  belong  to  it,  including  several  genera.  It  is  intend- 
ing, therefore,  to  find  that  about  three-fourths  of  the  Flori>-aut  caddis-llies 
described  in  this  work  belong  here,  and  in  the  material  too  poorly  preserved 
to  bring  before  the  public  the  greater  part  also  belong  here.  Here,  too,  tin- 
species  seem  to  be  far  the  most  abundant  in  individuals.  Among  those,  de- 
scribed below  are  not  a  few  very  aberrant  forms,  which  I  have  been  at  a  lo-s 
to  determine,  as  certain  of  them  seem  on  some  accounts  to  be  more  nearlv 
related  to  the  Leptoceridsc.  At  the  present  day  the  suhfamilv  appe.-irs  also 
to  be  the  most  numerous  in  species  in  the  northern  hemisphere,  and  thev 
are  found  all  over  the  world.  The  larva-  more  commonly  fretjuent  running 
than  standing  water,  make  fixed  cases,  and  are  believed  to  be  to  a  large 
extent  carnivorous. 

Tul'li    nf   Hi'    i/i  urn:    iif  fll/drii/liili-lliliir. 

(Only  I  lir  rxtmrt,  ni'wly  ili'<rrilii'd  CI-MIT:I,  in  which  tin-  lifili  :ipi.  al  <  rll  and  smnrtinjfR  Rome  of  the 
ntht-r  apical  cells  nl  Ilif  Ion-  win^s  arn  wjiiitiii^,  ;irr  IHT.-  i.ilMiln,  .1. 
First  apical  cell  present. 
Second  apical  rrll  pri"~ 

Mi'ilian  n'lliili'  mic-tliiril  or  scarcely  inun-  than  niii'-ilnril  :i-  lon^  ax  tin-  win;;  ..if.    I>rrobrt>fhu>. 

Mrilian  ri'llnli-  inn'- half  as  long  as  tho  winj; I.    /  <>, ,!•:',, ,-huf. 

Second  apical  rrll  a lisrnt    .-,.    /../.'..hrnrhiu. 

First  api.'al  ri'll  alf-i-nt. 

I  i,    .  .  l.l al  IT II  iiprll I1..     \l,     •'•  ,-nchu». 

Dixcoidal  cell  closed 7.   , 

• 

1.  HYDROPSVCIIK   Pictet 

Tho  two  species  placed  here  by  u^  I'roni  the  American  Tertiaries  are 
referred  to  the  "vniis  in  its  ancient  wide  sense  as  n-pr.^eutative  of  the  group 
to  which  it  belongs.  No  fossils  have  pi'eviousK  been  referred  to  it. 
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HYDROPSYCHE  ?  OPERTA. 

PL  5,  Figs.  52,  53. 
Phryganea  operta  Scudd.,  Ball.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  762  (1877). 

A  single  well  preserved  specimen  with  its  reverse;  the  wings  are 
doubled  beneath  the  body,  and  unfortunately  are  overlaid  by  the  larva  skin 
of  a  dipterous  insect,  obliterating  all  the  important  parts  of  the  neuration. 
On  this  account  it  is  impossible  to  determine  it  with  any  certainty,  but  it 
can  not  be  referred  to  the  Phryganidse  proper,  from  its  slender  antenna?  and 
long  and  slender  legs.  Renewed  study  of  the  specimen  since  the  above  was 
published  in  the  Bulletin  leads  me  to  believe  that  it  is  one  of  the  Hydropsy- 
chidae  and  probably  not  far  removed  from  Polycentropus,  but  the  vena- 
tion is  too  obscure  to  enable  one  to  speak  confidently.  The  first  fork,  how- 
ever, appears  to  be  brief  and  upcurved,  exactly  as  in  Polycentropus  and  not 
as  given  in  the  plate.  The  head  is  detached  from  the  body,  and  faint  traces 
of  the  antennae  are  preserved,  but  detached ;  apparently  there  are  two  pairs 
of  spurs  to  what  appear  to  be  the  middle  tibiae,  and  the  spines  of  the  under 
edge  of  the  same  tibiae  are  numerous.  The  abdomen  is  very  well  preserved 
on  a  side  view. 

Length  of  body,  8mm ;  (portion  of)  antennae,  7mm ;  tarsi,  3.5mm ;  wings, 
10mm. 

Chagrin  Valley,  White  River,  Colorado.     W.  Denton. 

HYDROPSYCHE  MARCENS. 
PL  15,  Fig.  7. 

Only  two  specimens  of  this  species  are  known  ;  it  seems  to  have  a  some- 
what peculiar  neuration,  but  its  imperfection  induces  me  to  place  it  in  the 
genus  Hydropsyche  in  a  general  sense.  The  front  wings  are  very  long  and 
slender,  largest  beyond  the  middle  of  the  apical  half,  the  apical  margin 
rounded  but  with  a  slight  acumination.  The  neuration  is  incorrectly  given 
in  the  plate.  No  cross-veins  can  be  accurately  determined,  but  it  seems 
apparent  that  the  discoidal  cell  must  be  of  unusual  size,  and  even  larger  than 
the  median  cellule,  which,  on  the  other  hand,  must  be  rather  smaller  than 
usual.  The  legs  and  antennae  are  long  and  slender. 

Length  of  body,  9mm  ;  of  front  wings,  9-9.5mm  ;  of  hind  legs,  6mm. 

Florissant.     Two  specimens,  Nos.  1618,  11205. 
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•_'.   I'Ol.Yi  'i:\TK'(  >ITS  Curtis. 


This  is  an  important  "Toup  of  caddis-flies  to  the  paleontologist,  since 

nearl\-  one-half  of  tin-  many  phry^anids  described  from  tin-  I'russiaii  amber 
belong  to  it,  and  it  is  inteiv.Min.Lr  to  tind  that  we  have  at  l.-a-t  one  species  in 
our  own  rocks.  The  present  distribution  of  the  species  is  maiiilv  in  Kurope 
and  North  America,  when-  lliey  are  niiinen  ni>,  with  a  few  recorded  from 
Ceylon.  The  larva-,  according  to  .Md.achlan,  inhabit  shallow,  rapid  streams, 
and  form,  I'ictet  Bays,  no  firm  cases  until  about  to  change  to  pup.-e.  In 
speakini;  of  the  abundance  of  this  jrroup  in  the  amber  fauna  Mci.achlan 
savs:  •'Insects  referred  to  1  'ol  vcentropus  in  its  broad  sense  seem  to  have 
been  verv  common  in  the  Tertiary  period  when  amber  was  formed;  their 
habit  of  concealing  themselves  in  the  rre\  ices  of  the  bark  of  trees  probablv 
caused  their  entanglement  in  tin;  resin  and  subsequent  fossilixation."1 

POLYCENTKOPUS   EXESUS. 

A  delicate  winged,  sparsely  clothed  species  with  exceeding!  v  delicate 
antennae.  The  body  is  i  .....  lerately  slight,  the  head  small:  ha>al  joint  of 
antenna:  very  stout,  Bubglobular,  the  remainder  thread-like,  reaching  back 
beyond  the  closed  wiii^s,  the  joints  three  to  four  times  longer  than  limad 
and  narrowly  ringed  with  black  at  the  incisures.  Le^s  jmorlv  preserved  in 
most  of  the  specimens,  but  only  moderately  slender,  the  tar-i  rather  den-elv 

spinons.  NVini^s  moderately  slender,  broadest  at  the  anastomosis,  the  ape\ 
rather  liroadly  rounded,  tolerably  clear,  hut  with  heavily  iut'uscated  veins: 
the  discoidal  is  much  longer  than  the  median  cellule,  and  the  .-econd  apical 
cell  is  longer  than  the  third  and  fourth,  and  of  about  eijiial  length  with  the 
lit'th;  the  anastomosis  above  the  fifth  fork  lies  in  a  curve  siihparullel  to  the 
apical  margin. 

Len-th  of  body,  7  .V  '  :  of  front  win.tr,  s'""  :  width  of  same.  L'.i;rani  ; 
length  of  antenna',  11  ......  ;  of  hind  tibia  of  hind  tar.-i,  3.5 

Florissant.      Nine    specimens,    Nos.    ilT,    .",71,    3143,    7I_S    7s7.'i,  '.'.">  -I'.i, 

i.  i-jni,  13529. 
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POLYCENTROPUS    (?)    EVIRATUS. 
PI,  13,  Fig.  7. 

A  single  specimen  with  its  reverse  is  placed  here  provisionally  simply 
from  its  general  resemblance  to  species  of  this  group.  A  crushed  body, 
heavily  scaled  wings,  an  antenna,  and  a  fragment  of  a  leg  are  all  that 
remain.  The  body  is  stout  and  apparently  clothed  densely.  The  antenna 
is  rather  slender,  tapering,  about  as  half  as  long  as  the  wings,  and  com- 
posed of  joints  of  equal  length  and  breadth.  The  wings  are  folded  some- 
what, so  that  their  form  can  not  fully  be  seen,  but  they  are  apparently  not 
slender  and  are  very  densely  scaled,  concealing  all  neuration ;  the  costal 
margin  is  very  gently  and  slightly  convex,  curving  downward  to  the  apex 
only  at  the  very  tip,  the  apex  far  above  the  middle  of  the  wing,  and  the 
apical  margin  oblique,  straight,  not  retreating  rapidly. 

Length  of  body,  llmra;  of  front  wing,  10.5mm;  of  antennse,  5mm. 

Florissant.     One  specimen,  Nos.  12239  and  12240. 

3.  DEROBROCHUS  gen.  nov.  (drjpos,  /3p6%o;). 

A  large  proportion,  both  of  the  specimens  and  species,  of  Florissant 
caddis-flies  seems  to  belong  to  this  new  type  of  Hydropsychidse;  which  is 
allied  to  Polycentropus  in  many  of  its  features,  but  is  remarkable  for  the 
length  of  the  cells  and  for  the  apparent  want  of  any  fifth  apical  cell.  The 
median  cellule,  which  is  generally  longer  than  the  discoidal,  is  often  one- 
third,  or  even  more  than  one-third,  the  length  of  the  wing,  and  the  lower 
branch  of  the  upper  cubitus  runs  straight  or  nearly  straight  to  the  margin, 
bending  sometimes  near  the  cross- vein  which,  near  the  margin,  connects  it 
with  the  vein  below.  The  uppermost  apical  cell,  as  in  Polycentropus,  is 
small,  and  in  general  the  affinity  of  this  genus  to  that  is  marked ;  but  the 
absence  of  the  fifth  apical  cell  is  believed  to  be  sufficient  ground  for  generic 
distinction,  as  that  cell  is  generally  found  throughout  the  family.  The 
cross-vein  uniting  the  upper  and  lower  cubitals  is  variously  situated. 

Table  of  the  species  of  Derobrochus. 

Base  of  first  apical  cell  of  front  wing  not,  or  scarcely,  farther  from  the  root  of  the  wing  than  the  base 

of  some  of  the  other  apical  forks. 

First  apical  cell  almost  as  long  as  the  second;  this  not  greatly  longer  than  the  third..  1.  D.  abstractus. 
First  apical  cell  much  shorter  than  the  second ;  this  nearly  twice  as  long  as  the  third. 

First  apical  coll  longer  than  the  fourth '2.  D.  «I:H« /<•«/«». 

First  apical  cell  shorter  than  the  fourth. 

First  apical  cell  curving  upward 4.   D.  commoratu*. 

First  apical  cell  with  no  upward  curve <J.  1).  friijeaceiis. 
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Base  of  first  apical  cell  considerably,  or  very  much,  farther  from  the  root  of  the  wiu^  than  tin-  l>ase  of 

any  other  apical  fork. 
Third  and  fourth  apiral  r.-lU  aim  it  equally  distant  from  l>.i 

Second  apical  cell  less  than  one-third  as  long  again  aa  the  third  ...............  '.'•.  /' 

SIM  ond  apiral  ri'll  half  aa  lini^'  a_;ain  at  tin'  third  ..............................  .",.    It. 

Fourth  apical  or  11  ri-achin^  nin.'h  ni-an-r  tli"  lia-"-  than  tin-  third  ....................  7.   D.  c 

1.    DEKollKoriirs    AI'.STKACTUS. 

A  single  specimen,  preserved  <>n  a  side  view,  so  .-is  t<>  show  the  upper 
half  of  the  under  surface  of  tin-  riu'ht.  front  wing,  :in<l  in  addition  the  upper 
surface  of  the  whole  of  tin-  left  front  win^r,  overlying  tin-  hind  wing  and 
confusing  the  nenration.  Little  be-ides  the  wings  ran  lie  seen,  but  the 
stout  cylindrical  basal  joint  of  the  antenna-  appear-,  followed  1)\-  a  1'cw  sim- 
ilar but  much  slenderer  joints.  The  front  wing  is  slender,  subacuminate 
at  tip,  the  costal  margin  falling  toward  the  tip  at  about  the  same,  angle 
the  apical  margin  retreats  from  it,  the  apex  itself  rounded  off,  and  rath'-r 
above  the  middle  line  of  the  wing.  The  first  apical  cell  is  remarkably  long, 
the  fork  originating  at  the  end  of  the  middle  third  of  the  wing,  and  of  the 
same  length  as  the  third  apical  cell;  the  second  apical  cell  is  onlv  a  little 
longer.  The  wing  is  apparently  clear,  with  the  veins  narrowly  marked 
with  fuscous  and  faintlv  irrorate  with  fuscous  at  their  tips. 

Length  of  body,  9""u;  of  front  wing,  llmm;   width  of  same,  3.3mm. 

Florissant.     One  specimen,  No.  9377. 

2.   DEKOBKOCIH-S  ('.K 


This  species  is  represented  again  by  a  single  specimen,  showing  a  dor- 
sal view  of  a  vague  bod  v  with  outstretched  front  wings,  one  of  \\hich  i> 
nearly  complete  and  tolerably  well  preserved,  showing  a  portion  at  least  of 
the  nenration  with  clearness.  The  wing  is  not  so  acuminate  as  in  the  pre- 
ceding species  and  the  apex  is  in  the  middle  of  the  wing.  The  lirst  apical 
cell  though  long  is  shorter  than  in  I  >.  aliMractns,  hut  extends  farther  toward 
the  base  than  either  the  third  or  fourth  cell,  these  last  being  much  shorter 
than  in  the  preceding  species.  The  discoidal  cell  is  apparently  fully  as  long 
as  the  median  cellule,  but  its  limits  are  not  dearly  marked  ;  the  latter  is  a- 
long  as  the  fourth  fork  and  very  slender.  The  win^  appears  to  1  .....  1,-ar  with 
infuscated  veins,  and  the  whole  costal  margin  broadly  but  faintlv  infn-cate.l 

Length  of  wing,  8.5  mi"  ;  breadth  of  >ame,  •J.i;11"";  length  of  median  cel- 
lule, 2mm. 

Florissant.      <  )ue  .-specimen,   No.    11144. 
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3.  DEROBROCHUS  ^ETERNUS. 

This  species  is  again  represented  by  a  single  specimen  but  in  a  better 
state  of  preservation  than  the  preceding  forms.  It  presents  a  side  view 
with  the  upper  front  wing  well  preserved,  and  the  lower,  though  visible  by 
drooping,  obscure.  The  legs  are  tolerably  well  preserved  but  confused ; 
they  are  sparsely  clothed  with  hairs  and  the  tibial  spurs  can  not  properly  be 
distinguished.  The  front  wing  is  slender,  broadest  only  a  little  way  beyond 
the  middle,  the  apex  well  rounded,  and  the  apical  margin  very  oblique  but 
full.  The  discoidal  and  median  cells  are  about  equally  long  and  slender 
and  nearly  as  long  as  the  second  apical  cell,  which  is  fully  one-third  the 
length  of  the  entire  wing.  The  third  and  fourth  apical  cells  are  of  about 
equal  length  and  nearl  y  twice  as  long  as  the  first.  The  anastomosis  is  very 
simple,  the  cross-veins  closing  the  discoidal  cell  and  uniting  the  sector  and 
cubitus  falling  together  just  beyond  the  origin  of  the  second  apical  fork. 
The  wing  as  preserved  is  clear  in  the  apical  fourth  but  elsewhere  irrorate 
with  fuscous,  the  veins  everywhere  infuscated. 

Length  of  front  wing,  9.75mm;  breadth,  4.1mm. 

Florissant.     One  specimen,  No.  5308. 

4.  DEROBROCHUS  COMMORATUS. 

A  species  closely  allied  to  the  last  described,  and  mainly  distinguisha- 
ble from  it  by  its  shorter  and  much  slenderer  wings.  A  number  of  speci- 
mens appear  to  belong  here,  but  none  of  them  are  very  well  preserved. 
The  body  is  slender,  the  legs  long  and  slender,  but  with  rather  stout  femora, 
the  front  legs  short  and  slight.  There  is  a  single  pair  of  spurs  on  the  front 
legs,  and  two  pairs  on  the  hind  legs.  The  front  wings  are  pretty  uniformly 
fuliginous  with  fuscescent  veins ;  it  is  very  slender,  broadest  close  to  the 
apex,  the  tip  rounded  and  placed  considerably  above  the  middle,  the  apical 
margin  much  less  oblique  than  in  D.  seternus.  The  neuration  is  identical 
with  that  species. 

Length  of  body,  8.5mm  ;  of  front  wing,  9mm ;  breadth  of  same,  2.75mm; 
length  of  fore  femora,  1.6mm ;  of  fore  tibia,  1.1 mm  ;  of  middle  femora,  3.25mm  ; 
of  hind  tibia,  2.6mm. 

Florissant.  Ten  specimens,  Nos.  2661,  3237,  3343,  3350,  6848, 13539, 
13542  and  14170,  14029,  14171,  14312. 
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5.  DKROBKOCHI  8 

I  -I.  i:.,  Fi-.  i'. 


A  slender  winged,  ^-i-i-emis  species,  n»t  tar  removed  from  I>.  commo- 
ratus.  Tin-  bodv,  ho\\ever,  is  tolerably  stout,  den>elv  clothed,  tin-  head 
small,  with  very  slender  pale  antenna-,  tin-  basal  joint  >t.mt  and  globular, 
tin-  Other  joints  slender,  about  twice  a-;  loii^-  as  broad,  and  narrowlv  ringed 
ajiicallv  with  fuscous.  'The  le^-s  arc  ver\  \-<i\^  and  delicate.  the  middle-  and 
hind  tibia-  with  tun  pairs  of  spurs.  Front  win^>  ^riscmis,  ratli.-r  ln-a\-ilv 
clothed  with  hairs,  especially  alon--  the  veins,  which  are  tlien-hv  du.-kier; 
tln-v  are  slender,  \vell  rounded  at  tin-  ape\,  and  not  ai-iiniinate.  as  would 
appear  from  the  tiunre,  where  the  winir  i>  partialh'  folded  ;  the  neiiratiou  is 
imperfectlx  shown  in  the  plate.  The  first  apical  cell  N  very  small,  the  third 
a  little  lonyer  than  the  fourth  and  much  shorter  than  the  second,  which  is 
verv  lonjr,  nearlv  reaching  the  middle  of  the  win;:;  the  length  of  the  di>- 
coidal  and  median  cells  can  not  ho  accurately  determined. 

Length  of  hody,  6.75mni;  of  fore  femora,  1.4mm;  mid  femora,  -_'.-Jmm; 
mid  tihi;e,  2""";  hind  femora,  3mm  ;  hind  tibiae,  2.75mm  ;  front  win^s,  7-8mm  ; 
width  of  >ame,  2.75mm. 

Florissant.     Three  specimens,  Nos.  941'',  and  9621,  lOlni;.  l-Ji)l<>. 

6.  DEROBROCHUS  KRIOESCENS. 
PI.  15,  FI--.  ii,  it;. 

Dtrobrochui  frigetcfm  S.-n,l,|.,  Zitt.-l.  Qandb.  .1.  r.il  i-,.nt..  I.  ii.  77 

A  somewhat  stout  hodied  hut  small  >pecies,  the  smallest  of  the  LT'-nus, 
not  ver\  heavilv  clothed  with  scales.  The  head  is  nioderateK  lar^e  and 
the  antenna'  very  slender,  with  a  lar^e  <_rl(il>o-e  l,:i-al  joint.  The  le^s  are 
onl\  preserved  in  a  fragmentary  way  in  all  the  specimens.  The  front  \\  : 
are  toleraKly  liroad,  hroadest  onl\  a  little  heyoiid  the  middle,  the  apex 
scan-eU  siiliaciiminate  lint  well  rounded,  the  apical  mar_rin  oldiipie  hut  full  ; 

the  tirst  apical  fork  is  unusually  straight  with  no  up\\anl  curve,  arid  the 

cell  not  much  >horter  than  the  third  apical  cell  ;  the  second  apical  cell  is 
ahout  t\\  ice  as  \,,\\^  aa  the  third,  and  the  fourth  tails  about  midway  between 
them  in  length  ;  the  disroidal  cell  and  the  median  are  of  about  equal  length 
with  the  >econd  apical  cell,  ami  are  verv  .-lender,  particularly  the  median 
These  features  are  not  all  produced  in  the  plate. 
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Length  of  body,  6.5mm  ;  of  front  wing,  7mm  ;  width  of  same,  2.85mm. 
Florissant.     Seven  specimens,  Nos.    1027,    1718,    2677,   4633,  5433, 
10900,  10953. 

7.  DEROBKOCHUS  CRATERS. 

PI.  13,  Fig.  13;   PI.  15,  Fig.  4. 

A  moderate-sized  species,  with  dusky  wings,  the  veins  infuscated.  The 
body  is  moderately  stout,  but  no  parts  are  fairly  preserved  but  the  front 
wings.  These  are  moderately  slender,  the  tip  rounded,  the  apical  margin 
oblique  and  only  a  little  full,  the  broadest  part  of  the  wing  near  the  middle  of 
the  outer  half;  the  first  apical  cell  (not  shown  in  the  figures)  is  very  small, 
considerably  smaller  than  the  third,  which  last  is  only  a  little  more  than 
half  as  long  as  the  second,  which  is  slightly  longer  than  its  stalk  ;  discoidal 
and  median  cells  very  long  and  slender  and  of  about  equal  size. 

Length  of  body,  7-8.5mm  ;  of  front  wings,  8mm  ;  breadth  of  same,  2.6mm; 
length  of  hind  wings,  6mm. 

Florissant.  Four  specimens,  Nos.  2514,  5059,  14235  ;  and  from  the 
Princeton  Collection  No.  1.947. 


4.  LITOBROCHUS  gen.  nov.  (Azrd?, 

This  name  is  proposed  to  include  a  single  species  of  Florissant  Hydro- 
psychidse,  allied  to  Polycentropus  and  Derobrochus,  and  especially  the  lat- 
ter, but  differing  from  them  in  some  points  in  the  neuration  of  the  wing. 
Like  Derobrochus,  there  is  no  fifth  apical  cell  in  the  front  wing,  thus  clearly 
separating  it  from  Polycentropus.  It  differs  from  Derobrochus  in  the  still 
more  intensified  elongation  of  the  interior  cells,  and  in  the  minuteness  of  the 
first  apical  cell,  which  is  relatively  not  half  so  large  as  in  any  species  of 
Derobrochus.  The  anastomosis  is  also  very  widely  separated,  the  median 
cell  extending  far  toward  the  margin  and  being  half  as  long  as  the  wing  itself. 

LITOBROCHUS  EXTERNATUS. 
PI.  15,  Fig.  10. 

A  single  specimen  shows  the  body,  fore  legs,  and  front  wings.  It  is  a 
tolerably  large  species  with  moderately  slender  body.  The  front  legs  are 
small  and  the  tibia  bears  a  single  pair  of  spurs.  The  front  wings  are  slender, 
broadest  before  the  middle  of  the  outer  half,  the  apex  produced  and  nearly 
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in  the  middle  of  the  wing,  the  costal  margin  lulling  obliquely  to  tin;  tip 
over  a  considerable  area,  and  the  apical  margin  t-ijiiallv  oblique  below  tin- 
apex;  the  contrast  in  the  length  of  the  first  and  .M-C. md  apical  cells  i~  verj 
marked:  the  cross-vein  uniting  the  sector  and  rnbitiis  falls  at  tin-  origin  ot' 
the  second  apical  cell,  and  the  median  and  discoidal  cells  originate  >ide  by 
side;  none  of  the  cross-veins  are  shown  in  the  plate  The  \\-ing  is  cle.-n-. 
excepting  for  a  slight  Infuscation  along  the  costal  e<l--,-  .md  the  infnscation 
of  the  veins. 

I,,  n-th  of  body,  10mm;  of  front  wings,  10""";  breadth  of  same,  3.35mm ; 
length  of  fore  femora,  I.?""";  tibia:-,  1.7""". 

Florissant.     One  specimen,  No.  14'JIU. 

f>.   LEPTOBROCHUS  gen.  nov.  (\eirros,  Ppfyo?). 

This  genus,  which  includes  only  one  species,  is  remarkable  for  lacking 
not  only  the  fifth,  but.  the  second,  apical  cell.  In  other  iv>pe,-H  it  does  not 
differ  from  Derobrochus,  except  in  having,  as  in  Litobrochus,  an  extremely 
long  median  cell,  due,  however,  not  to  the  extension  of  the  cell  toward  the 
margin,  but  to  its  basal  extension  by  the  earlier  origin  of  the  middle  branch 
of  the  upper  cubital  vein. 

LEPTOBKoflirs    I. TIKI'S. 

PI.  15,  !•'(;:*•   1,  3. 

This  abundant  species  is  rarely  well  preserved.  It  has  a  slender  body. 
long  and  narrow  wings,  very  slender  legs,  and  antenna-  longer,  so  tar  as 

known,  than   any  other  of  our   fossil  species,  beini:  much  i v  than  twice 

the  length  of  the  body  (including  the  closed  wings);  the  joints  an-  about 
four  times  longer  than  broad,  very  slender,  and  the  incisnre>  marked  with 
fuscous;  the  first  joint  is  stout  and  obovate.  The  front  win^-  an-  ver\ 
loii^-  and  slender,  the  apex  produced,  suliaciiminate  and  BCarcelj  above  the 
middle:  the  first  apical  cell  is  tolerablv  small,  and  the  di>coidal  cell 'appar- 
ently open;  the  median  cell,  however,  is  clo>.-d,  and  the  cell  itself  exceed- 
ingly long,  the  cloMire  being  a  littli-  before  the  origin  of  the  third  apical 
cell,  which  is  not  quite  so  long  as  the  breadth  of  the  wing  and  shorter  than 
the  fourth  apical  cell  ;  these  features  of  the  iieuration  do  not  appear  in  the 
figures  on  the  plate. 
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Length  of  body,  9mm ;  of  front  wing,  9mm ;  breadth  of  same,  2.2mm ; 
length  of  antennae,  21mm. 

Florissant.  Sixteen  specimens,  Nos.  1655,  3638,  3702,  6039,  7030, 
7149,  7990,  8013  and  10341,  8065,  8325,  8392,  8857,  9578,  10016,  10239, 
12014. 

6.  MESOBROCHUS  gen.  nov.  (>£<>o?,  /3p6%o?). 

This  is  a  peculiar  group,  not  only  for  the  limited  number  of  apical  cells, 
the  first  as  well  as  the  fifth  being  absent,  but  also  for  the  great  and  nearly 
equal  length  of  all  the  other  apical  cells  and  the  distance  of  the  anastomosis 
from  the  apical  margin ;  indeed,  nearly  or  quite  a  third  of  the  wing  at  the 
apex  is  filled  only  with  longitudinal  and  parallel  veins,  as  in  some  Lepto- 
ceridse.  The  median  cell,  on  the  contrary,  is  not  very  long,  as  it  is  in 
nearly  all  the  other  genera  we  have  here  considered ;  the  discoidal  cell 
appears  to  be  open,  an  anomalous  peculiarity  for  one  of  the  Hydropsychidse. 

Table  of  the  species  of  Mesobrochus. 

Fore  wings  nearly  four  times  as  long  as  broad 1.  M.  lethaus. 

Fore  wings  scarcely  more  than  three  times  as  long  as  broad - ,2.  M .  imbecillus. 

1.  MESOBROCHUS  LETH^US. 
PI.  15,  Fig.  11. 

A  small  slender  species.  Body  slender,  moderately  clothed  with  scales. 
Antennae  with  basal  joint  very  large,  as  long  as  the  head,  the  rest  slender 
and  cylindrical,  tapering  sensibly  to  the  tip,  as  long  as  the  body  (without 
the  wings).  Legs  very  slender.  Wings  very  long  and  slender,  the  rounded 
apex  in  the  middle  line  and  the  margins  curving  equally  to  it  above  and 
below ;  second  apical  cell  nearly  half  as  long  as  the  wing,  third  and  fourth 
stopping  abruptly  at  the  anastomosis,  which  falls  just  beneath  the  tip  of 
the  subcostal  nervure ;  the  discoidal  cell  is  open  and  the  median  not  very 
long,  reaching  as  far  toward  the  base  as  to  bring  the  base  of  the  second 
apical  cell  over  its  center ;  the  neuration  as  given  in  the  plate  is  wrong. 

Length  of  body,  6mm ;  of  front  wing,  7mm;  width  of  same,  1.85mm; 
length  of  antennse,  6mm. 

Florissant.  Fourteen  specimens,  Nos.  544,  1665,  2268,  2520,  2566, 
4584,  6884,  7792,  7898,  10720,  10899,  11132,  12015  and  12789,  13540. 
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•_'.   MESOBROCHUS  IMBECILLIS. 
H.  15,  Fi-.  i:i. 

Closely  allied  to  the  preceding,  but  a  smaller  and  comparatively  stouter 
form.  The  basal  joint  of  the  antenna'  is  cylindrical,  and  though  very!;: 
not  so  stout  as  in  that  .-.peril--,  hut  the  stalk  i-  as  there  The  h-^s  are  a  little 
shorter  and  less  slender.  Wings  shaped  as  in  M.  letha-us,  liut  compara- 
tively a  little  shorter;  the  neuratlOD  appears  to  he  identical  with  that  of  the 
other  species  fit  is  wrongly  given  on  the  plate),  excepting1  that  the  anasto- 
mosis is  even  farther  toward  the  base  of  the  wing. 

Length  of  bod \,  .">.")""";   of  front  wing-,  i;.2.">""" ;    width  of  same,  •_'""". 

Florissant.  Sixteen  specimens,  Nos.  1306  and  1  -I •_':;.  -'177,  2:5<;4,  2984, 
4908,  5462,  6861,  7042,  7568,  7883,  1  <>•_>•_»:..  loK>7.  Ki|;;n.  HoOo,  L2234, 
13138. 

7.   1'ALADICELLA  gen.  nov.  (?ra\ai6?,  a-,  <S/«eAA«). 

Still  another  anomalous  genus  is  found  among  the  Florissant  Hy- 
drop-.vchid.-e.  in  some  respects  allied  to  Mesohroclms.  since  the  tir-t  and  tilth 

apical  cells  are  wanting  and  the  other  apical  cells  are  nearly  equal  and  hm- 

Tlie  other  features,  however,  are  very  different,  partlv  perhaps  from  the 
much  greater  comparative  brevity  and  breadth  of  the  \\ing.  The  third  and 
fourth  apical  cells  are  so  closely  approximated  as  nearly  to  touch  throughout 
their  length,  even  to  the  very  margin  of  the  wing.  The  discoidal  cell  i- 
closed  and  relatively  much  shorter  than  it  would  be  in  Mesobrochufl  w>-i, 
it  closed  at  the  same  time:  that  is  to  >ay.  the  branch  of  the  >ector  usually 
furnishing  the  first  apical  sector  has  a  much  later  origin  in  Paladicella  than 
in  Mesohrochus.  The  name  given  is  not  meant  to  have  any  reference  to 
the  recent  genii-  Adicella. 

I'M,. \iurr.i. i.  \    i  1:1  I-TIOMS. 
I'l.  i:.,  Fi-    I  I. 

This  >p,-cies  is  represented  by  a  single  specimen  and  its  re\. T-,.:  toler- 
al>l\  well  pre>e|-\ed  on  a  dor>al  \  iew  with  partiallv  expanded  \\ings.  The 
body  is  moderatc-l\  slender  and  not  heavily  clothed,  the  head  rather  small, 
front  legs  not  very  large.  The  \\ings  are  not  >lender.  broadest  betbre  the 
apical  third,  with  rounded  contours,  the  well  rounded  apex  above  the  mid 
die,  the  apical  margin  more  oliliipie  than  the  coital  as  it  fall-  to  the 
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The  wing  is  tolerably  clear,  slightly  infuscated  next  the  costa  with  fuscous 
veins.  The  neuration  along  the  middle  of  the  outer  half  of  the  wing  is  not 
correctly  given  in  the  plate ;  the  vein  above  the  lowest  forked  vein  (con- 
taining the  fourth  apical  cell)  is  also  equally  but  not  so  widely  forked,  and 
it  does  not  connect  (excepting  by  a  cross- vein)  with  the  vein  above,  but 
much  farther  toward  the  base  with  the  vein  below,  its  fork  containing  the 
third  apical  cell. 

Length  of  body,  9mm;  of  front  wing,  10.5mm;  breadth  of  same,  4""". 

Florissant.     One  specimen,  Nos.  8422  anr1  1 3004. 

8.  TINODES  Curtis. 

The  single  species  referred  here  provisionally  is  shown  by  its  neuration 
to  belong  elsewhere,  and  is  merely  placed  here  for  convenience  and  for  want 
of  a  better  place.  Moreover  two  species  have  been  found  in  amber. 

TINODES  (?)  PALUDIGENA. 

PI.  15,  Fig.  9. 

An  interesting  little  species,  apparently  belonging  near  this  genus,  but 
in  which  the  neuration  is  even  simpler,  though  being  in  large  part  obscure, 
the  species  is  placed  here  provisionally.  The  body  is  moderately  slender, 
the  legs  rather  short.  The  front  wings  are  not  very  slender,  broadest  in 
the  middle  of  the  apical  half,  beyond  which  the  wing  tapers  rapidly  and 
almost  equally  above  and  below  to  a  rounded  apex.  Only  the  first  and 
third  apical  cells  are  present  and  both  very  large  and  with  a  long  stalk,  the 
veins  originating  far  toward  the  base.  This  alone  shows  it  can  not  be  a 
Tinodes,  but  the  anastomosis  can  not  be  made  out.  The  hind  wing  is  con- 
siderably shorter  than  the  front  wing,  broadest  near  the  base,  has  a  pretty 
strongly  curved  costal  margin  terminating  abruptly  in  a  pointed  apex,  from 
which  the  oblique  apical  margin  retreating  rapidly  blends  by  one  curve  in 
the  inner  margin  ;  the  second  and  third  apical  cells  only  are  present,  of 
about  equal  and  considerable  length,  the  latter  nearly  reaching  the  middle 
of  the  wing;  an  interesting  feature  of  this  wing  is  a  large  spreading  tuft  of 
dark  hairs  longer  than  the  width  of  the  thorax,  springing  from  near  the  base 
of  the  costal  area. 
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Length  of  body,  5-6.2omm;  of  front  wing,  5.5mm;  of  hind  wing,  4mm; 
breadth  of  front  wing,  1.5  """j  <>f  hind  wing,  1.2""";  length  uf  tuft  of  hairs. 
0.75mm. 

Florissant,      Four  specimens,  Nos.  2142,  CMM,  1<)7<)2,  1:5137. 


Sublamily  LEPTOCKI  M  I  >.l  •:  Stephens. 
No  fossil  species  of  this  subfamily  have  been  described.  but 
mentions  several  species  which  he  refers  to  Mystacides  and  <  Montoceruni. 
Two  Florissant  species  arc  found,  which  are  believed  to  he  most  nearly  al- 
lied to  Setodes.  The  larva-  of  this  group  are  found  more  often  in  running 
than  in  standing  water,  but  frequent  both;  the  case  is  usually  a  free  sand 
tube  ;  the  members  of  the  subfamily  are  distributed  all  over  the  world. 

SETODES  Rambur. 

This  genus,  as  existing  at  present,  is  found  well  represented  in  regions 
as  wide  apart  and  as  different  as  North  America,  Europe,  and  the  Ka-t 
Indies.  None  have  before  been  reported  fossil,  and  the  two  species  we  have 
referred  here  are  so  placed  more  from  their  general  aspect  than  for  any 
other  more  solid  reason.  The  form  and  pointedness  of  the  wings  and  tin- 
general  structure  of  the  antenna?  and  legs  look  evidently  in  this  direction. 
The  larvae  of  this  group  inhabit  both  standing  and  running  waters. 

Table  of  tin    s;p,  ,  ,,-,  ,,f  SeMr*. 

Winps  at  rest  extending;  far  lipyoml  tin-  :iti<  lumen  ....................................  1.  S.  portionali.i. 

Wings  at  rest  not  reaching  the  tip  of  the  alidomni  ....................................  2.  S.  abbrei-\at<\ 

1.  SETODES  PORTIONALIS. 
PI.  15,  Fitf.  I.',. 

A  single  specimen  is  placed  here,  tin-  pointed  form  of  the  wings,  the 
si/.e,  and  the  whole  aspect  indicating  this  -roiip  of  caddis-Hies:  the  wii 
however,  are  so  thickly  clothed  with  scales  that  no  neiiratioii  can  be  dis- 
tinguished. The  body  is  tolerah'.v  slender,  the  antenna'  and  lej--  exceeiliugh' 
long  ;  (inly  a  portion  of  one  antenna,  as  long  as  the  h(.d\  ,  is  preserved,  but 
this  shows  no  indication  whatever  of  diminution  in  si/.e:  it  is  rattier  stout. 
as  stout,  indeed,  as  the  tarsi,  and  the  joints  four  or  five  times  as  long  as  broad, 

c\  lindrical,  pale  hn>\\  n,  \\  ith  dark  brown  incisnre>  ;    the  length  of  the  basal 
joints  is  not  determinable.      The   legs  extend  a  long  way  beyond   the  tip  of 
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the  closed  wings  and  are  very  slender ;  the  front  pair,  however,  are  much 
shorter  than  the  others.  The  front  wings  are  very  slender,  densely  pubes- 
cent, when  closed  extending  some  way  beyond  the  tip  of  the  body,  the 
portion  so  extended  tapering  to  a  slender  but  rounded  tip  which  is  near  the 
upper  margin  of  the  wing,  the  costal  border  being  almost  uniformly  and 
gently  convex,  and  not  falling  rapidly  next  the  tip,  while  the  apical  margin 
below  the  tip  is  exceedingly  oblique  until  the  tip  of  the  body  is  reached. 

Length  of  body,  6mm  ;  of  front  wing,  6mm ;  breadth  of  same,  lmm  ;  length 
of  antennal  joints,  0.5mm ;  of  mid  tibiae  and  tarsi  together,  4.5mm ;  reach  of 
hind  legs  beyond  body,  3.5mm. 

Florissant.     One  specimen,  No.  11754. 

2.  SETODES  ABBREVIATA. 

A  single  specimen  only  has  been  found,  closely  allied  to  the  preceding 
but  with  remarkably  abbreviated  wings.  The  body  is  moderately  slender, 
densely  pubescent,  the  antennse  black,  of  the  length  of  the  body,  of  the  same 
stoutness  as  in  the  preceding,  but  with  joints  scarcely  so  long  and  densely 
and  very  finely  covered  with  hairs.  Legs  not  perfectly  preserved  but  a 
little  stouter  than  in  S.  portionalis.  Wings  very  much  shorter  than  the  body, 
very  slender  lanceolate,  the  apical  portion  narrowing,  more  rapidly  below 
than  above,  to  a  sharply  pointed  tip,  black,  densely  clothed  with  long  hair- 
like  scales. 

Length  of  body,  6.5mm;  of  front  wing,  3.5mm  ;  breadth  of  wing,  0.65™*. 

Florissant.     One  specimen,  No.  5218. 

Subfamily  LIMNOPHILID^E   McLachlan. 

A  single  member  of  this  group  has  been  found  fossil  in  Prussian  amber, 
a  species  of  Halessus.  Besides  this,  however,  several  larval  cases  have  been 
described,  some  at  least  of  which  appear  to  belong  here,  as  it  contains  at  the 
present  day  all  the  larger  caddis-flies  which  ornament  their  larval  cases  with 
shells  and  other  odd  substances.  To  this  list  we  can  now  add  from  America 
one  of  each  kind,  a  winged  insect  and  a  larval  case  constructed  of  grains  of 
stone.  The  group  as  it  exists  to-day  is  mainly  confined  to  the  northern 
hemisphere,  north  of  the  tropics,  but  it  reappears  to  some  extent  in  corre- 
sponding portions  of  the  southern  hemisphere,  at  least  in  America 
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LIMNOPIIILUS  Burmeister. 

This  genus  has  never  been  reported  fossil,  and  in  placing  in  it  the 
species  below  the  intention  is  only  to  indicate  its  affinities.  The  genus  is 
boreal  and  wide  spread,  and  the  larvae  are  generally  found  in  standing 
water 

LlMNOPHILUS    SOPORATUS. 
PI.  15,  Fig.  r>. 

A  couple  of  specimens  are  referred  here,  in  only  one  of  which  is  the 
neuration  sufficiently  distinct  to  be  determined  with  any  probability,  and  in 
this  it  is  somewhat  obscure  and  is  not  fully  shown  in  the  plate  ;  nearly  all 
the  veins  and  cross-veins  in  the  outer  half  of  the  wing  can,  however,  be 
traced  with  more  or  less  distinctness,  though  the  cross-veins  are  certainly 
obscure;  the  neuration,  as  thus  limited,  is  wholly  that  of  Limnophilus. 
Tin-  fnmt  win^s  are  moderately  long  and  narrow,  the  costal  margin  rather 
strongly  arched  in  the  apical  half,  curving  downward  to  the  bluntly  acumi- 
nate apex,  the  apical  margin  sharply  and  very  obliquely  truncate  Dis- 
coidal  cellules  short,  much  shorter  than  its  foot-stalk;  anastomosis  of  the 
lower  half  of  the  wing  continuous. 

length  of  front  wing,  12.5""". 

Flori.-s:int.     Two  specimens,  Nos.  1441,  13007. 

INDl'SIA  Hose. 

I  n  certain  parts  of  Auvergne,  France,  rocks  are  found  which  for  a  thick- 
ness "I  sometimes  two  meters  or  more  are  wholly  made  up  of  the  remains  of 
tin-  cases  of  caddis-Hies.  These  have  lieen  frequently  mentioned  by  writers 

and  were  tirst  described  and  figured  li\  liosc  early  in  the  century  under  the 
name  of  Indusia  mlmlosa.  <>u-talet  in  his  recent  treatise  on  the  fossil  in- 
sects ot  An\  erirne.'  dex-rilies  two  forms,  one  from  Clermond  anoT  the  other 
t'rou i  St.  (ierand,  which  he  distinguishes  under  the  names  Phrvgaiiea  cor- 
eiilina  and  I '.  ueramlina.  principally  from  their  difference  in  six.e  and  strength, 
and  a  distinction  in  tin-  minute  shells — species  of  Paludina — of  which  the 
ca>es  are  coinpo-.-.l. 

The>e  cases,  like  the  somewhat  similar  ones  composed  of  grains  of  stone 
\\liich  are  descriKed  helow,  are  all  apparently  made  by  species  of  Limiio- 

'  Itilil.  Eriilr  Maul.  Kluclr*;    Sol.    Nat.,   vol.    I,  \<(>.  ll'l 

xin — i.; 
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philida?,1  the  larva;  of  which  group  are  remarkable  for  the  variety  of  objects 
they  use  for  the  construction  of  their  cases.  It  would  seem  desirable  at 
present,  while  placing  Indusia  in  this  group,  to  include  in  it  all  larval 
cases  of  extinct  Trichoptera  until  they  can  be  more  definitely  placed  or 
distinguished. 

These,  however,  are  not  the  only  instances  of  larval  cases  of  Trichop- 
tera found  fossil.  Hepp,  in  1844,2  describes  some  from  the  rocks  at  Leistadt, 
near  Diirkheim,  under  the  name  of  Phryganea  bltimii,  and  Heer  a  few  years 
later  in  his  classic  work  describes  and  figures  a  similar  instance  from 
Oeningen,  under  the  name  of  Phryganea  antiqua,  in  which  the  case  was  in 
part  made  up  of  bits  of  sticks.  But  the  most  surprising  discovery  of  this 
sort  is  that  of  supposed  larval  cases  of  Phryganidse  in  amber.3  According  to 
Dr.  Hagen,  Pictet  thought  them  larval  cases  of  a  tineid,  but  Zeller  believed 
they  were  trichopterous,  the  larvfE  still  remaining  inclosed  and  appearing 
to  belong  near  Mystacides.  As  phryganid  larvae  are  aquatic  almost  without 
exception,  their  discovery  in  amber  is  certainly  surprising.  A  tube-like 
larval  case,  presumably  trichopterous,  has  also  been  described  under  the 
name  of  Phiygansea  micacea  and  figured  by  Fritsch4  from  the  Cretaceous 
clay-schists  of  Kounic,  Bohemia  ;  and  Marion5  describes  larval  cases  on  the 
leaf  of  a  fossil,  Nymphrea,  in  Provence,  very  like  those  attached  to  similar 
leaves  to-day. 

INDUSIA  CALCULOSA. 

PI.  4,  Fig.  4. 

Indusia  calculosa  Scudd.,  Hull.  U.  S.  Geol.  Geogr.    Surv.  Terr.,  IV,  542-543  (1878);  Ann.  Rep.  U.S. 
Geol.  Geo;;r.  Snrv.  TYrr.,  XI,  638-039  (1879);  in  Zittel,  Handb.  A.  Palaeont.,  I,  ii,  778,  Fig.  985(1885). 

Dr.  A.  C.  Peale,  in  his  explorations  under  the  Survey,  discovered  in 
deposits,  which  he  considers  as  probably  belonging  to  the  upper  Green 
River  group,  or  possibly  to  the  lower  part  of  the  Bridger  group,  beds  of 
limestone,  the  upper  floor  of  which  is  completely  covered  with  petrified 
cases  of  caddis-flies,  all  belonging  to  a  single  species,  which  may  bear  the 
name  we  have  applied  to  it  above.  They  vary  from  14  to  1!)"""  in  length, 
from  4  to  5mra  in  diameter  at  their  open  anterior  extremity,  and  from  o  to 

'See  ou  this  point  McLacblan,  Proc.  Ent.  Soc.  Lond.,  1882,  18-19. 
•M:ihrcsl).  Pollichia,  vol.  2,  pp.  19-23. 

!'•<  icndt,  Bernst.  befincll.  organ.  Resto  Vorw.,  vol.  2,  pt.  1,  p.  121. 
«Arcliiv.  naturw.  Landesdurchf.  Biihin.,  vol  1,  p.  GG;  Vesinfr,  vol.  13,  p.  205. 
'Saporta,  Organ,  probl.  anc.  incrs,  24-2G,  PI. '.!,  Fig.  2. 
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.'! :'. .it  tlu-ir  posterior  end,  the  thickness  of  the  walls  being-  about  0  l~tmm. 

A.>  will  be  seen  by  these  measurements,  the  cases  are  a  little  larger  at  their 

i itli.  but  otherwise  they  are  cylindrical,  taper  with  perfect  regularity,  and 

are  straight,  not  slightly  curved,  as  in  many  phryganid  cases.  They  are 
completely  covered  with  minute,  rounded,  water-worn  pebbles,  apparently 
of  quartz,  generally  subspherical  or  ovate,  and  varying  from  one-third  to 
two-thirds  of  a  millimeter  in  mean  diameter;  they  thus  give  the  cases  a 
granulated  appearance.  Nearly  all  the  cases  are  filled  with  calcareous 
material,  but  some  are  empty  for  a  short  distance  from  their  mouth,  and  in 
one  case  the  inner  lining  of  this  part  of  the  case  has  a  coating  of  minuter 
calcareous  particles,  evidently  deposited  therein  after  the  case  was  vacated. 
As  the  present  thickness  of  the  walls  indicates  (as  also  the  size  of  the  attached 
pebbles),  the  silken  interior  lining  of  the  case  must  have  been  very  stout. 
This  follows  also  from  the  appearance  of  one  or  two  which  have  been 
crushed,  for  they  have  yielded  along  longitudinal  lines,  indicating  a  parch- 
ment-like rigidity  in  the  entire  shell.  In  one  of  the  specimens  the  outer 
coating  of  heavier  pebbles  has  in  some  way  been  removed  by  weather- 
ing, and  has  left  a  scabrous  surface,  apparently  produced  by  minute,  hard 
grains  entangled  in  the  fibrous  meshes  of  the  web  ;  it  still,  however,  retains 
its  cylindrical  form. 

The  size  of  the  case,  its  form,  and  the  material  from  which  it  is  con- 
structed seem  to  indicate  that  it  belonged  to  some  genus  of  Limnophilida- 
near  Anabolia. 

Horse  Creek,  Wyoming.      I  h\  A.  C.  Peale. 

Subfamily  PHK  Y <  1  A  \"  I  I  >.!•:  Stephens. 

This  subfamily  of  caddis-flies,  comprising  the  larger  species,  is  found 
only  in  the  northern  portions  of  the  globe,  and  is  numerous  neither  in  species 
nor  in  neiiera;  nevertheless  it  is  the  only  group  of  caddis-flics  whose  remains 
have  hitherto  been  found  in  rocky  strata,  if  we  except  the  larval  cases,  of 
which  there  is  likely  to  be  more  or  less  question.  And  it  is  not  a  little 
strange  th.it  thev  have  been  found  in  several  distinct  places,  ranging  from 
Aix  in  the  OligOCene  to  I'ar.M-hlug  in  the  upper  Miocene.  Mombach,  the 
l-le  ..I'  \\  i-_:lit,  and  Atanaterdluk,  in  Greenland,  have  also  furnished  species. 
I'Voin  amber  .il-n  three  speeies  are  known,  and  now  we  have  three  more 
species  including  ;i  in-w  -.-tienr  form,  to  add  from  the  strata  of  Colorado 
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It  is  not,  however,  as  in  Europe,  the  only  subfamily  represented  in  the 
strata,  three  others  being  also  represented  and  one  of  them  much  more 
largely.  (February,  1884.) 

NELIIIUXIA  Leach. 

A  single  small  species  of  this  genus  has  been  described  from  amber  by 
Pictet  and  Hagen,  which  the  latter  compares  with  the  living  N.  reticulata. 
The  one  here  described  is  the  first  known  from  the  rocks,  and  is  a  consider- 
ably larger  species,  and  with  somewhat  peculiar  neuration.  The  genus  is 
well  represented  at  the  present  time  over  all  North  America,  and  besides  is 
found  only  in  Europe. 

XEIJRONIA  EVANESCENS. 

PI.  i::,  Vis:.  3. 

A  single  specimen  of  a  large  species  of  phryganid  is  referred  to  Neu- 
ronia,  although  the  neuration  appears  to  be  somewhat  abnormal,  the  cross 
neuration  on  either  side  of  the  sector  not  being  continuous.  The  insect  is 
preserved  on  a  lateral  view,  showing  the  head  ;.nd  body,  the  superposed 
wings  of  one  side,  and  all  but  the  base  of  the  other  front  wing  extended  be- 
low the  body,  together  with  one  hind  leg. 

The  upper  half  of  the  overlapping1  wings  is  much  darker  than  the  lower 
half  and  shows  some  mottling  near  the  tip,  which  is  not  the  casein  the  other 
wing.  The  single  front  wing  is  of  a  uniform  brownish  fuliginous  tint,  but 
broadly  obscured  in  the  middle  of  the  wing  by  accident  of  preservation  over 
a  large  pale  area,  in  which  also  the  veins  are  nearly  lost.  This  accounts  for 
the  inaccuracy  of  the  drawing  on  the  plate. 

The  front  wings  are  subtriangular,  less  than  two  and  one-half  times 
longer  than  broad,  their  greatest  breadth  in  the  middle  of  the  apical  half;  the 
costal  margin  is  gently  arched  in  the  apical  half,  the  apex  roundly  pointed, 
the  apical  margin  almost  straight  in  the  middle  half  and  inclined  at  a  rather 
sharp  angle  with  the  costal  margin. 

The  shape  of  the  wings,  as  well  as  the  brevity  of  the  discal  cell,  renders 
it  probable  that  the  species  should  be  referred  to  Neuroma  rather  than  to 
Phryganea  or  Agrypnia,  though  it  is  impossible  to  determine  clearly  whether 
there  is  a  cross- vein  between  the  subcostal  vein  and  the  costa.  The  radius 
has  a  broad  superior  arch  below  the  extremity  of  the  subcostal  which  renders 
it  probable  that  it  exists,  and  that  it  can  not  therefore  be  referred  to  Agryp- 
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nia.  The  upper  branch  of  the  sector  originates  earlier  than  usual,  close  to 
the  base  of  the  discal  cell,  which  is  short,  as  in  Neuronia,  but  only  because 
the  cross-veins  which  terminate  are  carried  to  an  unusual  distance  toward 
the  middle  of  the  wing,  and  are  therefore  widely  separated  from  the  cross- 
veins  uniting  the  sector  with  the  cubitus — an  unusual  feature  in  this  sub- 
family, ami  one  which  with  its  other  peculiarities  renders  it  probable  that  it 
should  be  generically  separated  from  living  types.  There  is  also  lacking 
tlir  /.i.u-xag  arrangement  of  the  cubital  cross-veins,  though  their  exact  rela- 
tion can  not  be  determined  throughout.  The  hind  leg  bears  two  pairs  of 
tjbial  spurs,  as  always  in  this  subfamily. 

The  length  of  the  body  is  indeterminable ;  the  length  of  body  and  wings 
together  in  repose  is  24"""  ;  of  front  wing,  20.5mm  ;  greatest  breadth  of  same, 
8.5mm ;  length  of  hind  tibia,  3.65mm  ;  of  hind  tarsi,  4.65tDm. 

Florissant.     One  specimen,  Xo.  7728. 

PHRYGANKA  Linnc. 

Species  of  this  genus  are  by  no  means  unknown  in  a  fossil  state ; 
indeed1  it  is  the  only  genus  of  Phryganidse  which  has  heretofore  been 
represented  in  the  rocky  strata  by  remains  of  the  perfect  insect,  and  while 
onlv  two  species  are  known  from  amber,  four  have  been  described  from 
Tertiary  rocks  (Aix,  Mombach,  Parschlug,  and  Greenland)  and  a  fifth  indi- 
cated from  the  Isle  of  Wight.  Very  likely  some  of  these  may  be  found  to 
belong  elsewhere,  but  their  large  size  would  lend  a  probability  to  their 
proper  reference  here,  since  this  genus  and  its  allies  contain  the  largest  of 
the  caddis-flies.  We  have  here  a  single  species  to  add,  represented  wholly 
by  wings,  but  very  well  preserved.  The  genus  is  mostly  confined  to  North 
America  and  Europe. 

PHKYGANEA  LABEFACTA. 

PI.  13,  Fig.  5  (  $  ). 

An  excellently  preserved  front  wing,  lacking  only  a  fragment  broken 
from  tin'  lower  outer  angle,  represents  a  male.  It  is  of  a  nearly  uniform 
smoky  brown  tinge,  with  much  darker  distinct  veins,  and  delicately  mottled 
with  taint,  pale,  circular  dots  which  are  larger  and  therefore  more  noticeable 
than  elsewhere  in  the  upper  outer  half  of  the  wing,  and  are  absent  from  the 
center.  It  is  of  about  the  si/,e  of  our  common  Neuroma  semifasciata  (Say) 
but  itt  a  diH'eiviit  *hap'e.  Ix-ing  subquadrate,  about  three  times  longer  than 
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broad  and  only  slightly  broader  apically  than  basally.  The  apex  is  slightly 
pointed  and  the  outer  margin  apparently  slopes  more  rapidly  below  than 
above  the  apex.  Though  not  shown  in  the  plate,  the  subcosta  is  united 
near  the  tip  to  the  costa  by  a  cross-  vein,  and  just  below  the  apical  cell  thus 
formed  the  radius  has  a  well-marked  distinct  arch.  The  cross-vein  closiiif 

O 

the  cell  is  not  shown  in  the  plate,  nor  the  cross-vein  just  below  it,  into 
which,  rather  than  directly  into  the  cubitus,  the  first  nervule  below  the 
lowest  branch  of  the  sector  runs.  The  lower  cross-veins  also  do  not  appear 
on  the  plate  ;  they  run,  as  in  the  modern  Phryganea  grandis,  with  a  slight 
jog  where  they  cross  the  basal  branch  of  the  upper  cubital,  obliquely  from 
the  base  of  the  second  branch  of  the  upper  cubital  toward  the  arculus. 
Indeed,  the  venation  of  the  lower  half  of  the  wing  closely  resembles  that 
of  the  modern  European  P.  grandis,  which  is  slightly  larger  than  the  fossil 
species.  This  differs  from  that  in  only  one  or  two  points  ;  the  first  apical 
sector  parts  from  its  stem  at  the  middle  of  the  discoidal  cell,  the  lower  bor- 
der of  the  cell  is  as  full  as  the  upper,  and  the  cell  itself  is  proportionally 
shorter. 

Two  other  specimens  agreeing  in  neuration  with  the  preceding,  but 
with  the  lower  nervule  of  the  upper  branch  of  the  superior  cubitus  forked 
represent  females.  Like  the  male  they  are  represented  only  by  upper 
wings,  one  of  them  perfect,  the  other  broken  squarely  at  the  tip  by  the 
breaking  of  the  stone  in  quarrying  ;  one  is  a  little  lighter  in  color  than  the 
male,  and,  as  it  were,  bleached  out  at  the  apex,  while  the  other  is  much 
darker,  almost  of  a  blackish  chocolate,  many  of  the  minute  spots  of  the 
mottling,  especially  in  the  upper  part  of  the  wing,  appearing  quadrate  rather 
than  circular.  The  fourth  (female)  fork  is  nearly  as  deep  as  the  third,  ex- 
tending slightly  more  than  half-way  to  the  base  of  the  branch. 

Length  of  wing,  $  20.25mm,  ?  19.5™";  of  discoidal  cell,  <?  ?  5.5mm; 
breadth  of  wing,  <?  7mm,  ?  7.3mm. 

Florissant.     Three  specimens,  Nos.  407  (<?),  1016,  3897  (?). 


LIMNOPSYCHE  gen.  nov.  (A//^/, 

This  name  is  proposed  for  a  genus  which  differs  somewhat  remarkably 
from  any  Phryganidse,  but  which  agrees  at  the  same  time  in  its  main  fea- 
tures with  the  subfamily  of  Phryganida>  proper.  In  his  monograph  on  the 
Trichoptera  of  the  European  fauna,  Mr.  McLachlarr  lays  much  stress  on 
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tin-  importance  i"  generic  eharacteristication  of  the  presence  or  absence  of 
specified  apical  cellules,  of  which  the  full  complement  in  the  anterior  wing 
is  nine:  of  these  three  belong  to  the  area  of  the  sector.  In  the  present 
genus  we  have  an  additional  apical  cellule  in  the  field  of  the  sector,  one  of 
the  ra  mules  of  the  lower  branch  of  the  sector  being  divided.  In  all  other 

ies  of  Phryganidae  proper,  to  which  there  can  be  no  doubt  that  this 
belongs,  both  the  ramules  extending  to  the  margin  from  either  side 
of  the  cross-vein  closing  the  discoidal  cell  are  simple;  in  Linmopsyche  the 
upper  is  branched,  so  that  there  exists  an  "apical  fork"  between  the  "first" 
;iml  "second''  apical  forks  of  McLachlan's  terminology.  This,  however,  is 
not  theonlv  peculiarity;  the  anastomosis  is  broken  into  three  instead  of, 
a.>  in  true  Phryganidse,  two  parts,  the  cross-vein  uniting  the  sector  and 
ciihitns  lying  far  toward  the  tip  of  the  wing,  while  the  remainder  of  the 
anastomosis  has  its  normal  place  near  the  middle  of  the  wing.  Moreover, 
the  median  cellule,  which,  as  in  other  Phryganidae  proper,  is  open,  extends 
nearly  to  the  base  of  the  wing,  interrupting  still  more  markedly  the  anas- 
tomosis of  the  lower  half  of  the  wing. 

Although  only  a  portion  of  the  neuratioii  can  be  determined  in  the 
single  pretty  large  species  referred  here,  this  differs  so  much  from  the  exist- 
ing genera  of  true  Phryganidse  that  its  separation  from  them  is  indispen- 
sable. 

LlMNOPSYCHE    DISPERSA. 
I'l.  13,  Fiji.  L'. 

There  are  three  specimens  provisionally  referred  to  this  species,  but  in 
oulv  one  can  the  neuration  be  traced  sufficiently,  and  it  is  upon  this,  which 
is  figured,  that  the  species  is  founded.  It  shows  a  dorsal  view  with  indis- 
tinct t  races  of  different  appendages,  but  with  the  wings  of  one  side  expanded. 
Imperially  this  is  true  of  one;  it  is  an  upper  wing,  hut  toward 'the  lower 
margin  a  portion  of  the  hind  wing,  crumpled  and  folded,  is  more  or  less 
mixed  with  it,  so  that  the  figure  is  not  perfectly  clear  or  probably  correct 
:it  tin.-,  point.  The  main  features  of  the  neuration  have  been  pointed  out  in 
the  description  of  the  i_renns,  but  a  few  special  points  may  be  added.  The; 
wing  is  about  two  and  a  half  times  longer  than  broad,  the  costal  margin 
«ell  rounded,  l>riui:iuL:  the  rounded  apex  do\\  n  nearly  to  the  middle  of  the 
wiiiu,  the  lo\\.'i  mar-in  (apparent!)  )  full.  It  is  pale  brown  without  mot- 
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tling ;  the  discoidal  cell  is  very  long  and  slender,  nearly  one-third  the 
length  of  the  wing,  and  occupying  almost  exactly  the  middle  third  longi- 
tudinally. First  apical  .sector  arising  from  the  middle  of  the  discoidal  cell ; 
cell  between  the  sector  and  cubitus  of  uniform  width  and  runnino-  almost 

o 

exactly  through  the  middle  of  the  wing,  terminating  some  way  below  the 
apex;  cross-veins  uniting  the  sector  and  cubitus  more  than  half-way  from 
the  e  d  of  the  discoidal  cell  to  the  border.  As  the  other  cross-veins  are  in 
their  usual  place,  the  anastomosis  is  widely  scattered,  whence  the  specific 
name. 

The  other  specimens  are  poorly  preserved;  they  agree  with  the  pre- 
ceding in  size  and  present  no  characters  in  opposition  to  it.  They  show  in 
addition  portions  of  the  antenna',  a  slender  stem  arising  from  a  rather  stout 
basal  joint;  in  both,  however,  the  antenna'  are  broken  shortly  beyond  the 
base. 

Length  of  body,  S"mi ;  of  front  wing,  8.25""";  breadth  of  same,  3.25mm; 
ength  of  hind  wing,  711"". 

Florissant.     Three  specimens,  Nos.  809,  8606,  8995. 


Linn£. 

Although  a  group  of  great  aiitic|iiity,  some  of  its  divisions  (especially 
the  cockroaches)  being  abundant  in  Paleozoic  as  in  Mesozoic  rocks,  this 
order  of  insects  is  feebly  represented  in  Tertiarv  times.  Part  of  our  lack 
of  familiarity  with  the  relics  of  those  clays  is  due  to  their  rare  occurrence  in 
amber,  a  fact  largely  due  to  their  generally  weak  and  brief  flight.  Indeed, 
hardly  a  dozen  species  of  the  entire  order  are  known  or  indicated  from  this 
source,  and  less  than  forty  species,  including  all'mere  references  as  distinct 
forms,  from  the  European  rocks.  This  number  is  nearly  equaled  by  the 
American  species  described  in  this  volume,  but  this  fact  is  largely  due  to 
the  great  preponderance  of  Forficulariuj,  which  comprise  more  than  a  third 
of  the  species.  The  numbers  in  the  different  groups  are,  perhaps,  too 
small  to  render  a  particular  comparison  useful,  but  we  may  note  that  the 
European  rocks  have  representatives  of  each  family  excepting  the  Phas- 
mida,  while  the  American  furnish  specimens  of  all  but  the  Mantides.  No 
Acridii  have  been  found  in  amber,  and  of  Locustari;e  only  larvse;  Forficu- 
lariaj  and  Mantidse  are  said  by  older  authors  to  have  been  found  in  amber, 
but  none  are  now  known,  the  undoubted  amber  remains  being  conlined  to 
Blattarue,  Phasmida,  Locustarise  (larva-),  and  Grryllides. 

In  comparing  the  European  and  American  Tertiary  orthopteran 
faunas  some  interesting  points  may  be  noted.  The  resemblance  of  both 
faunas  in  a  nearly  equal  degree  to  warm  temperate  or  subtropical  types  is 
a  little  curious,  combined  as  it  is  with  a  distinct  differentiation  of  char- 

;  for  even  where  the  same  subfamilies  are  represented,  as  they  gener- 
allv  arc,  the  genera  of  the  two  continents  are  widely  different.  In  the  few 
cases  where  >perit.-s  have  been  placed  under  the  same  generic  heading  it 
has  usuallv  been  by  the  use  of  the  genus  in  the  broad  sense,  indicating 
merely  sul it'ainil v  allii'ities,  and  the  species  themselves  are  widely  different 
The  ivM-iiibl.mrr  briween  the  two  countries  is  perhaps  most  marked  in  the 

Ml 
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Forficularise,  though  the  European  species  have  been  very  imperfectly  pre- 
sented as  yet.  Perhaps  the  most  marked  peculiarities  in  the  American 
fauna  as  distinguished  from  the  European  are  the  abundance  of  Forficu- 
larire  of  a  common  type,  the  occurrence  of  Conocephalidse,  and  the  absence 
of  Mantides,  Tettigidre,  Decticidte,  and  the  burrowing  as  well  as  the  slender 
Gryllides. 

As  a  whole  the  Orthoptera  of  Florissant  and  the  Green  River  deposits 
indicate  a  warmer,  not  infrequently  in  specific  cases  a  much  warmer,  cli- 
mate than  now  appertains  to  that  region,  though  this  is  true  to  a  less  degree 
of  the  saltatorial  Orthoptera  in  general  than  of  the  others.  (July,  1884.) 

It  is  not  a  little  surprising  to  find  so  many  American  species,  no  less 
than  eleven  being  already  obtained  from  Florissant,  a  number  more  than 
double  that  of  the  European  Tertiary  species,  and  all  apparently  belonging 
to  one  type,  not  now  in  existence.  It  is  not  impossible  that  a  nearer  study 
of  the  European  fossil  species  may  prove  that  they  also  belong  here,  as  one 
may  notice  in  them  the  same  simplicity  in  the  character  of  the  forceps. 

Some  of  the  Florissant  species  are  of  very  large  size,  much  larger  than 
any  which  are  found  in  temperate  regions,  and  the  presence  of  this  type  in 
such  abundance,  and  represented  in  part  by  such  gigantic  forms,  is  a  clear 
witness  to  a  considerably  warmer  climate  than  now  obtains,  in  the  same 
region  even  at  the  level  of  the  lower  plains. 

Family  FORFICULARIyE  Latreille. 

Fossil  earwigs  are  not  unknown,  but  have  been  imperfectly  studied. 
Heer  gives  wood-cuts  of  two,  Forficula  1'ecta,  which  he  compares  with 
Forcinella  annulipes  (Luc.)  Dohrn,  and  F.  primigenia,  compared  with  the 
common  earwig,  i.  e.,  Forficula  auricularia  Linn  ;  he  also  mentions  a  third, 
F.  minuta,  compared  with  Labia  minor  (Linn.)  Leach.  These  all  come  from 
the  Miocene  of  Oeningen.1  Long  ago  Serres  spoke  of  a  species  allied  to 
Forficula  parallela  Fabr.  and  F.  auricularia  Linn,  (both  the  same  species), 
of  which  many  specimens  had  been  found  at  Aix  in  Provence.2  Perhaps 
Mr.  Oustalet,  when  he  resumes  again  the  publication  of  his  memoirs  on  the 
fossil  insects  of  southern  France,  will  acquaint  us  more  perfectly  with  this 
insect;  but  I  saw  no  specimens  of  Forficularite  in  his  hands  in  1873.  One, 

1 1. •(•!-,  llrvvt'lt  ilcr  Sclnvt'ix,  3d  edition,  p.  '.VM,  figs.  267,  'J(J8. 
2  Serres,  Gdoguosie  des  terraiua  tertiaires,  225 
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perhaps  two,  species  are  also  reported  from  Prussian  amber.  Keferstein1 
speaks  of  an  amber  species,  referring  to  Burmeister  (Handb.  Entom.)  but  the 
latter  mentions  only  some  crickets  ("Acheten")  "  of  the  size  of  F.  minor." 
And  Gerniar  writes  that  up  to  185G  but  a  single  specimen  of  an  earwig  had 
been  found  in  amber,  a  larva  agreeing  so  completely  with  the  full-grown 
larva  of  Forficula  auricularia  that  description  and  illustration  were  superflu- 
ous.2 Gravenhorst  also  refers  to  a  German  species  from  amber.3  Finally 
Massalongo  describes  and  figures4  a  species  from  the  Tertiaries  of  Monte 
Bolca,  which  he  calls  Forficula  bolcensis,  and  which  again  he  compares  to 
F.  auricularia  Linn.  This  species,  which  in  point  of  fact  is  much  nearer  F. 
albipennis  Muehlf.  than  F.  auricularia,  seems  to  be  a  true  Forficula.  The 
same  may  perhaps  be  said  of  Heer's  species,  or  at  least  of  the  two  which 
are  figured  (none  are  described),  or  they  may  belong  to  the  same  group  as 
the  American  species,  though  one  at  least  of  them  is  much  smaller  than  any 
we  have  found.  But  in  Heer's  species  we  have  only  a  few  abdominal  joints 
and  the  forceps  from  which  to  draw  any  conclusion. 

A  couple  of  species  have  been  found  in  rocks  older  than  the  Tertiaries, 
Baseopsis  forficulina  Heer5  from  the  Lias  of  Schambelen  and  Forficularia 
problematic^  Weyenb.,6  found  in  the  Jura  of  Solenhofen.  Although  the 
figures  given  of  this  latter  insect  are  very  obscure,  Weyenbergh  says  it  is 
an  earwig  "sans  le  moindre  doute,"  and  of  one  of  the  seven  specimens  found 
he  says  it  "  montre  ;\  1'extremite  de  1'abdomen  les  deux  crochets,  dont  I'en- 
semble  represente  une  sorte  de  pince,  et  qui  caracterisent  le  genre  Forficula." 


LABIDUROMMA  gen.  nov.  (\a/3is,  ovpd, 

In  lirst  describing  an  earwig  from  Florissant  I  referred  it  hesitatingly 
to  Labidura;  a  second  species  was  subsequently  placed  in  the  same  genus 
from  its  resemblance  to  the  first.  In  my  study  of  the  much  more  abundant 
and  better  material  now  at  hand  I  was  at  lirst  inclined  to  refer  not  only 
these  two  species  but  all  the  others,  including  a  considerable  variety  of 
forms,  to  the  old  genus  Forficula,  the  structure  of  the  antennae  in  particular 

1  Nutiirg.  Krdkurp.,  vol.  ;!,  p.  '£\l. 

3  Hurruclt,  Mornst.  lixtiiidl.  or^:iu.  Kivsto  Vorw.,  vol.  'J,  pt.  i,  p.  Ii.1. 

HJebors.  achle*.  Gosullscli.  valorl.  Cult.,  18.14,  93. 

'  Ma-v.:lli>M<;o,  Stllll.   pill.,   15-10,  pi.   1,  figs.  5-7. 

'•HOT,  l'i  writ  clur  Schwoiji,  ad  I'dilion,  p.  IM,  pi.  7,  tig.  5. 

•Arch.  MUM.  Tr\  I.,  vol.  'J,  p.  'J74. 
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according  more  closely  with  Forficula  than  with  Labidura.  But  one  point 
after  another  showed  such  distinction  from  Forficula  that  the  species  seem 
more  correctly  presented  when  placed  in  a  distinct  genus.  Whether  all 
belong  there  is  perhaps  questionable,  especially  when  the  extreme  members 
of  the  genus  are  compared.  Moreover,  all  the  characters  upon  which  the 
genus  is  founded  are  not  to  be  found  in  all  the  species  here  described,  as 
preserved  in  the  specimens  at  hand ;  but  in  the  order  in  which  I  have 
arranged  them  they  show  such  a  gradual  passage  from  one  to  the  other 
that  notwithstanding  the  diversity  in  general  aspect  and  in  size  between 
the  first  and  the  last,  I  can  find  no  good  characters  in  their  imperfectly 
preserved  structure  by  which  they  should  be  separated.  The  genus  is 
without  doubt  nearly  allied  to  Forficula,  but  it  is  impossible  to  place  it 
there,  or  indeed  in  any  known  existing  genus  of  Forficularire  on  account 
of  the  great  size  of  the  eyes.  These  are  not  only  as  large  in  front  as  in 
Cylindrogaster  and  Sphongophora,  but  instead  of  being  shut  off  from  the 
posterior  half  of  the  head,  as  in  all  living  Forficularise  known  to  me,  they 
extend  to  the  posterior  margin,  as  may  be  readily  seen  in  Figs.  3  and  12  of 
PI.  16;  that  is,  instead  of  being  anterior  they  are  lateral.  The  genus  is 
also  peculiar  for  the  great  simplicity  of  the  forceps,  which  are  long  and 
rather  (sometimes  very)  slender,  and,  with  a  single  exception,  where  there 
is  one  basal  tooth,  they  are  entirely  unarmed.  The  antenna;,  where  they 
are  preserved,  show  some  diversity  of  structure  and  it  is  partly  on  that 
account  that  I  have  hesitated  about  keeping  them  together;  but  as  a  general 
rule  they  are  comparatively  short,  not  extending  backward  beyond  the 
closed  tegmina,  rather  coarse,  the  joints  about  as  numerous  as  in  Forficula, 
the  basal  joint  not  very  long  nor  stout,  the  joints  in  general  shorter  compared 
to  their  width  than  in  Forficula,  All  the  species,  with  perhaps  one  excep- 
tion, are  winged,  and  all  have  tegmina  of  the  normal  form.  It  is  not  a  little 
curious  that  several  specimens  have  the  wings  fully  expanded,  and  these 
show  in  all  their  main  features  the  same  characteristics  as  the  strangely 
folded  wings  of  earwigs  to-day,  showing  that  the  type  was  fully  developed 
in  this  early  Tertiary  period.  One  may  notice,  indeed,  a  slightly  greater 
simplicity  of  structure  here  and  both  greater  simplicity  and  greater 
uniformity  of  character  in  the  forceps  of  the  fossil  species,  which  seem 
to  betoken  an  approach  toward  the  origin  of  the  type,  but  it  is  a  mere  sug- 
gestion, or  scarcely  more  than  that 
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One  of  the  species  here  described,  certainly  distinct  from  the  others,  is 
so  imperfectly  preserved  that  no  name  is  given  to  it.  The  others  may  be 
distinguished  by  the  following'  table: 

2'able  of  the  specie*  of  Labiduromma. 

Species  of  largo  size  with  very  long  forceps  (the  total  length  nearly  or  quite  iJomm). 

Male  forceps  almost  one-half  a.s  long  as  body 1.  L.  aria. 

Malt:  forceps  scarcely  more  than  one  third  the  length  of  body ',>.  /,.  bormanri. 

Species  of  smaller  si/.o  and  shorter  forceps  (only  a  little  exceeding  iiO"ml). 

Hind  margin  of  last  abdominal  segment  of  male  strongly  angnlated  ;  no  pygidinm  perceptible. 

H.  L.  mortalf. 

Hind  margin  of  last  abdominal  segment  of  male  straight  or  nearly  straight ;  pygidinm  distinct  and 
sometimes  largo. 

Male  forceps  with  large  projecting  interior  tooth  at  base 4.  L.  commiitum. 

Male  forceps  with  no  projecting  basal  tooth. 

Male  forceps  narrowing  almost  from  base 5.  L.  tertiarium. 

Male  forceps  with  equal  parallel  sides  for  some  distance  from  base. 

Male  forceps  comparatively  slender,  with  distinct  and  tolerably  strong  falcation. 

C.  L.  gilberti, 

Male  forceps  broad  beyond  the  base,  with  weak  falcation 7.  L.  etsulalum. 

Species  of  much  smaller  size  and  generally  still  shorter  forceps  (the  total  length  about  15mm  or  less). 

Male  forceps  stout  at  base,  much  smaller  and  equal  beyond •?.  L.  lithophitum. 

Male  forceps  slender  and  delicate  throughout. 

Male  forceps  less  than  half  as  long  as  abdomen  10.  L.  infernum. 

Male  forceps  fully  half  as  long  as  abdomen II.  L.  labent. 

1.  LABIDUROMMA  AVIA. 
PI.  16,  Figs.  5,  22  (  $  ),  3,  11,  23  (  9  ). 

Head  small,  rounded  triangular ;  antennae  in  no  case  well  preserved, 
the  longest  fragments  scarcely  reaching  the  tip  of  the  tegmina,  the  basal 
joint  not  precisely  determinable,  but  apparently  about  twice  the  diameter 
of  the  stalk  and  subglobulur  :  the  proximal  joints  of  the  stalk  are  cylindrical 
and  from  two  to  three  times  as  long  as  broad,  so  that  if  composed  as  usual 
in  this  genus  the  antennae  could  not  have  extended  beyond  the  tip  of  the 
tegmina;  palpi  shorter  than  the  diameter  of  the  head,  nearly  as  stout  as  the 
antennas,  the  joints  half  as  long  again  as  broad.  Pronotum  nearly  circular 
but  subquadrate,  apparently  longer  than  broad,  and  narrower  than  the  head 
in  the  female  (where  it  is  better  preserved  than  in  the  male  specimens)  and 
the  opposite  apparently  in  the  male,  where  it  seems  to  equal  or  surp'ass  the 
head  in  breadth.  Tegmina  together  considerably  broader  than  the  head, 
and  square,  of  equal  length  and  breadth;  folded  wings  protruding  beyond 
the  tegmina  to  a  distance  of  three-fourths  the  length  of  the  latter.  Legs 

derately  stout  and  not  very  short,  the  second  joint  of  the  tarsi  apparently 

cordate.     Abdomen  equal  with  parallel  sides.     Forceps  simple  but  of  great 
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length,  in  the  male  as  long  as  the  abdomen  beyond  the  wing  tips,  somewhat 
depressed,  with  the  basal  third  straight,  its  basal  half  with  straight  and 
parallel  sides,  its  apical  half  narrowing  on  the  inner  side,  the  whole  inner 
margin  pinched  and  perhaps  a  little  crenulated,  but  not  toothed  nor  beaded; 
the  distal  two-thirds  very  gently  and  slightly  arcuate,  scarcely  tapering,  the 
curve  increasing  slightly  toward  the  bluntly  rounded  tip.  In  the  female 
they  are  a  little  shorter,  much  slenderer  and  apparently  cylindrical  through- 
out, scarcely  attingent  at  the  base,  with  no  pinching  of  the  inner  edge  at 
the  base,  and  very  regularly  and  gently  tapering  to  a  more  delicate  but 
still  bluntly  rounded  point ;  the  arcuate  curve  is  if  anything  a  little  stronger, 
and  commences  from  the  base,  though  the  straight  basal  portion  of  the  mule 
is  sometimes  indicated  by  the  origin  of  the  arcuation  (on  the  outer  edge)  at 
a  little  remove  from  the  base.  Pygidium  of  the  male  (not  shown  in  the 
figures)  triangular,  longer  than  broad,  half  as  long  as  the  greatest  breadth 
of  the  forceps,  the  apex  broadly,  bluntly  rounded;  in  the  female  as  long  as 
broad  and  as  the  base  of  the  forceps,  more  or  less  slightly  truncate  and 
rounded  at  apex. 

Length  of  body,  excluding  forceps,  £  19mm,  ?  18-19nmi;  breadth  of 
abdomen,  3.5-4nim:  length  of  front  and  middle  femora,  2.5""°;  tibia>,  1.75mi"; 
tarsi,  1.5mm;  of  hind  femora,  2.S""";  tibia,  2.3mr";  of  forceps,  <T  8.5mm,  $  6.5mm; 
breadth  of  same  at  base,  <?  1.4mm,  $  0.7'1"";  in  middle,  3  lmm,  $  0.4mm. 

This  is  the  most  interesting  of  the  Florissant  species  on  account  of  its 
great  size  and  the  long  and  simple  forceps.  It  is  twice  as  large  as  any 
living  species  of  Forficula. 

Florissant.  Eight  specimens,  Nos.  11740,  13544  and  13545,  13547  («?), 
2855  and  3567,  3832  and  5532,  5438,  8022,  11209  ($). 

2.  LABIDUROMMA  BORMANSI. 
PI.  16,  Fig.  1(3). 

In  the  two  specimens  referred  to  this  species  the  head  and  pronotmn 
are  badly  preserved,  but  so  far  as  can  be  seen  appear  to  be  much  as  in  L. 
avia  in  relation  to  each  other  and  the  combined  tegmina ;  the  prothorax  is, 
however,  certainly  larger,  though  slightly,  than  the  head,  and  the  antenna! 
joints  at  a  short  distance  from  the  head  are  three  or  four  times  as  long  as 
broad.  The  tegmina  are  large  with  broadly  rounded  posterior  edges,  and 
the  body  with  straight  parallel  sides ;  the  last  segment  is  as  broad  apicall y 
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:is  li;is;illy,  and  the  liinder  edge  is  straight.  The  forceps  of  the  male  (female 
unknown)  are  very  long,  flattened,  straight  <>n  tin-  basal  three-fifths  (they 
are  given  with  a  slight  curve  in  the  plate),  and  beyond  gently  sickle-shaped; 
they  taper  very  gently  and  with  entire  regularity  to  a  bluntly  rounded, 
slightly  angulated  tip,  excepting  that  the  basal  third  or  more  has  on  the  inner 
margin  a  thinner,  blade-like,  straight  flange,  increasing  the  width  by  nearly 
one-fourth.  Pvgidiiuu  small,  triangular,  equilateral,  with  a  blunt  apical 
angle. 

Length  of  body,  excluding  forceps,  <?  18"""  ;  breadth  of  abdomen,  3.5mm; 
length  of  forceps,  6.3"""  ;  breadth  at  base,  1.2""";  in  middle,  0.75""1 

This  species  is  slightly  smaller  than  the  preceding,  but  resembles  it 
closely,  the  forceps  of  the  male  having  about  the  size  of  those  of  the  female 
of  L.  avia,  though  their  flatness  and  mode  of  curvature,  and  especially  of  the 
basal  opposition,  evidently  indicate  a  male. 

Named  for  M.  A.  de  Bormans,  of  Switzerland,  the  well  known  student  of 
Forficularise. 

Florissant.     Two   specimens,  No.  11180,    Princeton    Collection,   No. 


3.  LABIDUBOMMA  MORTALE. 

PI.  10,  Figs.  2,  G  (  <S  ),  20  (  9  ). 

Head  small,  well  rounded,  a  little  produced  anteriorly  ;  antenna? 
moderately  slender,  probably  considerably  less  than  half  the  length  of  the 
body,  the  basal  joint  small,  scarcely  stouter  than  the  third  or  fourth  joint, 
less  than  twice  as  long  as  broad,  its  apical  half  cylindrical  and  squarely 
truncate  ;  the  sixth  joint  considerably  longer  than  the  first,  and  scarcely 
more  than  three  times  as  long  as  broad  ;  palpi  shorter  than  the  diameter  of 
the  head,  the  joints  about  twice  as  long  as  broad.  Pronotum  suborbicular, 
a  little  smaller  and  no  broader  than  the  head,  slightly  broader  fhan  long. 
Tegmina  together  considerably  broader  than  the  pronotum,  perhaps  almost 
twice  as  broad,  the  apical  edge  nearly  straight,  rounded  only  next  the  outer 
edu'e.  Wings  extending,  when  folded,  as  far  beyond  the  tegmina  as  the 
length  of  the  latter.  Legs  not  long  nor  stout,  the  middle  pair  situated  nearer 
the  hind  than  the  1'nnit  pair,  and  of  about  the  same  length  as  the  former, 
tin-  femora  flattened,  almut  twice  the  width  of  the  tibia-.  Abdomen  with 
nearly  parallel  sides,  a  little  broadest  just  behind  the  middle,  the  third  and 
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sometimes  the  fourth  segment  on  some  specimens  with  faint  indications  of 
lateral  plications:  last  segment  a  little  longer  than  the  preceding,  narrowing 
slightly  posteriorly  with  rounded  posterior  angles;  hind  margin  of  male 
strongly  angulated,  as  shown  in  Fig.  6,  of  female  straight  with  minute  trian- 
gular pygidium.  Forceps  broad,  flattened,  stout,  long,  and  nearly  straight, 
as  long  as  the  foui  or  five  terminal  segments,  the  basal  two-fifths  straight, 
equal,  the  attingeut  inner  edges  thickened  slightly,  the  next  two-fifths  nar- 
rower, particularly  bv  the  excision  of  the  inner  edge,  tapering,  nearly 
straight,  the  apical  fifth  still  narrower,  more  tapering,  bent  slightly  inward 
and  bluntly  rounded  at  tip  (/),  very  broad  and  flattened,  straight,  scarcely 
tapering  before  the  middle  and  then  but  slightly,  the  apex  apparently  twice 
as  broad  as  in  the  male  and  bluntly  rounded  (  ). 

Length  of  body,  excluding  forceps,  $  ll>.5-17..~>mm,  $  18""":  breadthof 
head,  1.8ram ;  of  tegmina,  3.5mi" :  of  abdomen,  4.3mra  :  length  of  middle  and 
hind  femora,  31""1 :  of  fore  femora,  1.7mm:  middle  and  hind  tibia-,  2.2Dim : 
ore  tibia?,  1.2ram  :  length  of  forceps,  f  5.5mm,  L5mm?;  breadth  of  same  at 
base.  '  l.'i;>'am,  $  1.3mm:  at  tip,  '  0.35""". 

This  species  differs  from  the  two  preceding  species  by  its  shorter, 
broader,  and  straighter  forceps.  One  of  the  specimens  (Fig.  2)  was  taken 
by  me  in  the  original  insect  beds  described  by  Dr.  A.  C.  Peale. 

Florissant  Six  specimens.  Nos.  395,  3705,  6317  •(«?),  8049,  13001  ($). 
No.  1.615  ((?),  Princeton  Collection. 

4.  LABIDUROMMA  COMMIXTUM. 

PI.  10,  Figs.  10,  17  (  9  ). 

Head  moderately  small,  well  rounded,  the  posterior  border  a  little  trun- 
cate. Pronotnm  considerably  smaller  than  the  head,  subquadrate,  of  equal 
length  and  breadth.  Tegmina  together  considerably  broader  than  the  head 
and  nearly  double  the  breadth  of  the  pronotuni  ;  each  of  the  tegmina  about 
twice  as  long  as  broad,  and  the  coriaceous  portion  of  the  wings  extending 
lievond  them  for  a  distance  equal  to  half  their  length.  Legs  slender  and 
rather  long.  Abdomen  slightly  expanding,  so  as  to  be  broadest  in  the  middle 
and  broader  than  the  tegmina,  vet  with  subparallel  sides;  last  segment  a 
little  longer  than  the  others,  slightly  broader  in  front  than  behind,  the  pos- 
terior margin  broadly  rounded.  Pygidium  very  large,  being  at  base  one- 
third  the  width  of  the  terminal  segment,  subtriangular  but  strongly  rounded, 
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with  very  bluntly  rounded  apex.  Forceps  of  male  broken  in  the  only  speci- 
men seen,  but  evidently  pretty  long  and  moderately  stout,  the  portion  (half?) 
remaining  being  as  long  as  the  last  two  segments  of  the  abdomen,  straight, 
equal,  separated  at  base  by  the  pygidium,  with  a  very  stout,  sharp,  triangu- 
lar, interior  tooth  embracing  the  pygidium,  and  with  two  minute  distant 
teeth  or  tubercles  beyond ;  in  the  female  distant  at  base,  straight,  flattened,  ' 
simple,  unarmed,  tapering  regularly,  with  not  the  slightest  inward  curve, 
to  a  bluntly  rounded  tip,  one-third  the  width  of  the  base.  This  peculiarity 
reminds  me  of  a  specimen  of  Labidura  riparia  I  have  seen  with  perfectly 
straight  and  laminate  forceps1. 

Length  of  body,  excludingforc.eps,  j  17.5mm,  $  17.5mm;  breadth  of  head, 
$  2.25""";  of  pronotum,  f,  1.75""";  of  closed  tegmina,  /  '3mm  ;  of  abdomen  <? 
3.5mm ;  length  of  forceps,  <?  (broken)  4nim,  ?  3-3.5""° ;  breadth  at  extreme 
base,  t  0.8nini,  ?  0.75mm;  at  tip,  ?  0.25mm. 

This  is  the  only  one  of  our  American  fossil  species  with  toothed  forceps. 

Florissant.     Three  specimens,  Nos.  2877  (<?),  1832,  11208  (?). 

5.  LABIDUROMMA   TERTIARIUM. 

PI.  16,  Figs.  18,  21  (  3  ),  15  (  9  ). 

Labidura  tertiaria  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  447-449;  III,  259;  IV,  519. 

A  single  male  specimen  (Fig.  18),  found  by  Mr.  Jesse  Randall,  and  brought 
home  bv  the  Survey  under  Dr.  Hayden,  formed  the  basis  of  the  following  de- 
scription :  The  head,  which  is  badly  preserved,  is  of  about  equal  length  and 
breadth  behind  the  labrum,  so  that  as  a  whole  it  is  longer  than  broad,  but 
it  is  slightly  narrower  than  the  pronotum,  and  has  large  eyes,  reaching  bad: 
nearly  to  the  hind  border — characters  which  are  scarcely  in  keeping  with 
the  reference  of  the  insect  to  Labidura  ;  with  no  other  genus,  however,  does 
it  accord  so  well.  The  antenna?  are  too  fragmentary  to  furnish  us  any  clew 
tn  their  structure,  and  of  the  mouth  parts  nothing  can  be  determined.  The 
proiiotimi  is  of  about  equal  length  and  breadth,  quadrate,  the  anterior  angles 
bluntly  rounded,  the  posterior  border  very  broadly  convex,  the  margin  no- 
where rlevnied  ;  there  is  a  slight  but  distinct  median  sulcation,  fading  pos- 
teriorly. The  iv-r  of  the  thorax  is  of  the  same  width  as  the  pronotum:  the 
ti-Miniiia  an-  twice  as  long  as  the  pronotum,  squarely  docked  at  the  tip;  the 
folded  wings  i'  :icli  more  than  half  as  far  again  beyond  the  tip  ot  the  teg- 

I'rnr.    lln-t.  >or.   N.ll.    lll--t.,    Mil.    1-,    ].,'.    ..'.'l-;li".. 

\nl.    Mil 14 
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mina,  and  in  the  specimen  examined  are  partially  opened  on  the  right  side, 
so  as  to  show  incompletely  the  peculiar  rayed  arrangement  of  the  nervnles. 
The  legs  are  short,  the  femora  broadest  in  the  middle,  the  tibia?  moderately 

O  mj 

slender  and  slightly  bowed ;  but  the  tarsal  joints  are  too  obscure  to  deter- 
mine their  structure ;  the  faintness  of  the  legs  probably  shows  that  they 
were  paler  than  the  body,  which  is  of  a  griseous  brown.  The  joints  of  the 
abdomen  can  readily  be  distinguished,  although  a  portion  of  some  of  them 
are  injured,  and  especially  of  the  third  segment;  this  renders  it  impossible 
to  decide  certainly  whether  plications  were  present  on  this  segment,  but 
there  are  no  signs  of  any  either  on  this  or  on  the  better-preserved  second 
segment;  it  would  seem  as  if  such  plications  should  be  seen,  if  present,  at 
least  on  the  second  segment,  for  the  abdomen  is  preserved  on  a  partial  side 
view,  and  the  portion  of  the  second  segment  where  plications  are  to  be  looked 
for  is  perfectly  preserved.  The  abdomen  appears  to  have  been  equal  as 
viewed  from  above,  although  the  greater  fullness  in  depth  of  the  middle 
joints  gives  the  specimen  a  great  height  in  the  middle ;  the  last  segment  is 
large,  scarcely  narrowing,  and  furnished  with  a  pair  of  stout,  straight, 
tapering,  bluntly-pointed  forceps  as  viewed  from  the  side,  not  so  long  as 
the  tegmina,  and  apparently  curved  inward  at  the  tip.  The  insect  is  slightly 
smaller  than  the  common  Labidura  riparia  (Pall.)  Dohrn. 

Length  of  body,  excluding  forceps,  17mm;  of  head,  2.2mm;  breadth  of 
same,  1.75mm;  length  of  pronotum,  1.9""";  breadth  of  same,  2mm;  length  of 
tegmina,  3.Gniin;  extent  of  folded  wings  beyond  tegmina,  2.omm;  length  of 
hind  femora,  2.75mm;  of  hind  tibiae,  1.75""";  of  forceps,  2.5 "im. 

Since  the  above  description  was  published  I  have  seen  and  studied  four 
or  five  more  specimens,  serving  to  modify  and  extend  the  characters  before 
given,  as  follows :  The  head  is  fully  as  broad  as  and  not  narrower  than  the 
pronotum.  The  antenna?  reach  back  to  the  posterior  margin  of  the  closed 
tegmina,  and  their  joints  are  cylindrical  and  about  four  times  as  long  as 
broad.  The  pygidium  is  rounded  subtriangular  and  moderately  large. 
The  forceps  of  the  male  are  very  simple,  being  straight,  with  parallel 
sides  at  the  very  base  (as  far  as  the  tip  of  pygidium),  then  narrowing 
rather  rapidly  on  the  inner  side  only,  the  blunt  apex  incurved.  Of  the  fe- 
males  all  the  specimens  are  imperfect,  but  in  the  one  figured  the  forceps 
appear  to  be  laminate,  tapering,  entirely  simple,  and  not  incurved  at  the  tip; 
the  apical  parts,  however,  are  exceedingly  obscure  and  may  be  wrongly 
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interpreted.  The  resemblance  they  show  to  the  female  of  L.  commixtum 
leads  one,  however,  to  believe  this  the  correct  view. 

The  species  resembles  the  preceding,  especially  in  the  female  speci- 
mens, hut  the  forceps  of  the  male  differ  considerably. 

.Florissant.    Five  specimens,  Xos.  2779,  4925,  14688  (<?),  8334,  9228  (?). 

6.  LABIDUBOMMA  GILBERTI. 
PI.  16,  Fig.  14  (  S  ). 

Head  small,  subtriangular,  with  well-rounded  contours.  Antennae 
reaching  to  the  tip  of  the  tegmina,  apparently  fourteen-jointed,  the  basal  joint 
obscure,  the  middle  joints  four  times  as  long  as  broad,  a  little  larger  in  the 
middle  than  at  the  ends.  Pronotum  quadrate,  scarcely  broader  than  long, 
distinctly  smaller  than  the  head,  and  scarcely  half  as  broad  as  the  combined 
tegmina;  posterior  margin  broadly  rounded.  Wing-veins  with  more  widely- 
spread  forks  before  the  median  break  than  in  L.  exsulatum.  Legs  short, 
the  middle  pair  midway  between  the  others  and  a  little  smaller  than  the 
hind  pair,  the  femora  broad  and  flattened,  twice  as  broad  as  their  corre- 
sponding tibia;.  Body  moderately  broad,  with  straight  parallel  sides;  the 
last  segment  three-quarters  as  broad  apically  as  basally,  the  apical  margin 
nearly  straight,  the  sides  well  rounded.  Pygidium  minute,  triangular. 
Forceps  large  and. long,  the  basal  two-fifths  broad,  equal,  straight,  simple, 
attingent,  beyond  falciform,  much  smaller,  tapering  to  the  middle  of  this 
portion,  beyond  it  equal,  the  tip  bluntly  rounded  and  a  little  contracted  (£); 
comparatively  slender,  straight,  parallel-sided  at  the  extreme  base,  beyond 
tapering  regularly  by  excision  of  the  inner  margin,  the  tip  slightly  incurved 
and  bluntly  terminated  (?). 

Length  of  body  excluding  forceps,  £  I5.5mm ;  breadth  of  head,  2.3mr" ; 
of  pnmotum,  1.5""";  of  combined  tegmina,  4.5""";  of  abdomen,  3.8mm; 
length  of  forceps,  ,?  4.5""",  ?  3.25mm ;  breadth  at  base,  '  1.25""",  r  <>.X""". 

The  species  has  a  more  modern  look  than  any  of  the  others,  and  in 
none  are  the  forceps  more  falciform,  reminding  one  to  some  degree  of'For- 
iicula  auricularia.  It  is  named  for  Mr  <i  K.  Gilbert,  of  the  U.  S.  Geolog- 
ical Survey. 

Florissant.     Three  specimens,  Nos.  4736,  7352  (j),  8782  (j). 
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7.  LABIDUROMMA  EXSULATUM. 
PI.  16,  Fig.  in  (  9  ). 

Head  transversely  obovate,  only  a  little  broader  than  long,  the  front 
considerably  and  triangularly  produced,  the  hinder  edge  almost  straight  in 
the  middle.  Antenna?  barely  reaching  to  the  extremity  of  the  tegmina, 
composed  of  ten  joints,  the  first  rounded  obpyriform,  nearly  as  broad  as 
long,  and  not  greatly  stouter  than  the  succeeding,  the  others  cylindrical, 
the  second  scarcely  longer  than  broad,  the  third  and  fourth  half  as  long 
again  as  broad,  the  fifth  nearly  and  the  sixth  more  than  twice  as  long  as 
broad,  the  seventh  three  times  as  long  as  broad,  the  remainder  as  long  as 
the  seventh,  but  increasing  very  slightly  in  slenderness  to  the  tip,  which  is 
very  bluntly  rounded.  All  the  joints  are  not  shown  in  Fig.  12,  which  rep- 
resents the  specimen  in  which  the  antenna?,  are  best  preserved.  Terminal 
joint  of  palpi  about  twice  as  long  as  broad,  equally  rounded  at  each  extrem- 
ity, about  half  as  broad  as  the  antenna?.  Pronotum  suborbicular,  a  little 
broader  than  long  and  somewhat  narrower  than  the  head,  the  posterior 
margin  well  rounded.  Tegmina  together  nearly  twice  as  broad  as  the  pro- 
notum,  each  twice  as  long  as  broad.  Wings  with  the  main  rays  continuous 
in  direction  in  the  outer  half  of  the  wing,  the  branches  appended  interiorly 
and  not  diverging  strongly  at  base ;  in  the  interior  half  widely  forked,  the 
forks  continuously  divergent.  Legs  moderately  short,  subequal,  rather 
slender,  the  middle  pair  apparently  inserted  nearer  the  front  than  the  hind 
pair,  the  tibia?  about  half  the  widrh  of  the  femora.  Abdomen  slender,  with 
parallel  sides  in  the  male,  fullest  beyond  the  middle  in  the  female.  Last 
segment  similar  to  the  penultimate  and  scarcely  smaller,  its  posterior  margin 
gently  convex.  Pygidium  unapparent.  Forceps  about  as  long  as  the  last 
three  segments,  laminate,  nearly  straight,  directed  backward,  the  basal  third 
straight  and  equal,  subattingent,  the  remainder  tapering  slightly  and  equally 
with  a  slight  falcation  to  a  blunt,  sometimes  slightly  incurved  tip  (,t) ;  or 
apparently  somewhat  stouter  and  coarser  than  in  the  other  sex,  straight, 
laminate,  tapering  throughout  with  no  falcation ;  only  lateral  views,  how- 
ever, have  been  obtained  (?). 

Length  of  body,  excluding  forceps,  ?  16.5mm,  ?  15""";  breadth  of  head, 
$  22""";  of  pronotum,  .'  1 .!»""";  of  combined  tegmina,  <J  ;>.5""" ;  of  middle 
ol'.-ilxlomon,  '  :',:">""",  ?  4.25""";  length  of  antenna1,  <J""" ;  of  forceps,  $  4ram, 
?  ;5.25mm ;  breadth  at  base,  $  1  2mm ;  at  tip,  $  0.35ram. 
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This  species  is  closely  related  to  L.  gilberti,  but  may  be  distinguished, 
;it  least  in  the,  male,  by  the  lesser  falcation  of  the  forceps.  The  legs,  too, 
are  shorter  and  smaller,  and  the  joints  of  the  antenna;  less  numerous.  The 
sexual  difference  in  the  form  of  the  abdomen  may  be  due  to  the  mode  of 
preservation,  hut  is  apparently  real. 

Florissant.  Ten  specimens,  Nos.  9201,  11172  and  13002,  13549  (<?), 
5503,  7707,  9442,  9967,  11521  and  13546,  13003,  13548  ($). 

8.  LABIDUROMMA  LITHOPHIU:M. 

PI.  16,  Fig.  19  (  9  ). 
Labidura  lilhnphila  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  II,  259-260  (1876V 

A  specimen  from  Florissant  (sent  me  by  A.  E.  Foote)  and  figured  on 
the  plate  was  formerly  described  by  me  in  the  following  terms:  It  is  a 
female  :  the  body  is  much  flatter  than  that  of  Labi  dura  tertiaria,  the  abdo- 
men being  equal  on  a  side  view,  and  the  whole  surface  appears  to  be 
minutely  punctulate  ;  the  form  of  the  head  can  not  be  determined  ;  the  anten- 
nae approach  in  length  the  body  [the  first  joint  nearly  cylindrical,  scarcely 
enlarging  at  the  tip,  about  four  times  as  long  as  broad];  the  comparative  or 
actual  length  of  the  succeeding  joints  can  not  be  determined  ;  the  prothorax 
lias  its  hinder  margin  entire  and  flat;  the  tegmina  are  a  little  longer  than 
the  prothorax,  their  hinder  edge  straight  and  apparently  oblique  ;  the  wings 
appear  to  have  surpassed  the  tegmina ;  the  legs  are  very  short  (especially 
the  femora)  and  not  stout;  the  abdominal  joints  are  of  equal  length;  the 
forceps  are  peculiar,  having  the  appearance  of  being  strongly  bowed, 
although  the  specimen  is  a  female;  they  are  very  stout  at  the  base,  rapidly 
and  regularly  diminish  in  size  on  the  basal  half  (which  is  about  equal  in 
length  to  two-thirds  the  last  abdominal  joint),  beyond  which  they  are  equal, 
about  half  as  stout  as  the  base,  apparently  bent  rather  strongly  inward,  and 
very  broadly  rounded  at  the  tip,  a  form  of  forceps  I  have  never  seen  in  any 
living  earwig. 

Length  of  body,  including  forceps,  14.5""";  of  antennae,  11""";  prsno- 
tum,  is.".' ;  tegmina,  2.5min ;  hind  femora,  1..S1 ;  fom  ps,  2.25""1 

The  portion  of  the  description  included  above  in  brackets  has  since 
been  proved  incorrect  on  closer  >tudy,  and  the  whole  of  the  antenna.1  in  Fig. 
Ill  incorrect.  The  additional  specimens  are  very  imperfect  and  only  serve 
to  show  the  Lieiieral  resemblance  of  this  species  to  the  others  of  the  series. 

Florissant.     Three  specimens,  Nos.  231,  ,')1(J,  8837 
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9.   LABIDUROMMA  sp. 
Pi.  1C,  Fig.  24. 

A  .single  specimen  showing  the  terminal  half  of  the  abdomen  represents 
a  species  evidently  distinct  from  the  others  by  the  form  of  the  forceps ;  but 
as  a  fair  view  of  even  these  is  not  presented  no  name  is  attached.  The 
specimen  shows  the  side  view  with  the  ventral  somites  turned  back  so  as  to 
show  the  body  in  double  its  width.  The  forceps  have  the  aspect  of  those  of 
a  female,  and  appear  to  be  entirely  simple,  slender,  cylindrical,  tapering  on 
the  basal  third  and  beyond  equal,  the  tip  apparently  a  little  incurved. 

Length  of  forceps,  2.3mm;  width  (or  depth),  0.25mm. 

Florissant,     One  specimen,  No.  5278. 

10.  LABIDUROMMA  INPERNUM. 
PI.  10,  Fig.  7(3). 

Head  roundish,  of  about  equal  length  and  breadth.  Pronotum  orbicular, 
apparently  of  the  same  width  as  the  head.  Tegmina  twice  as  long  as  broad, 
together  at  least  half  as  broad  again  as  the  pronotum,  the  liiiKl  edge  a  little 
rounded,  surpassed  only  a  little  by  the  folded  wings.  Legs  moderately 
long,  the  middle  and  hind  pairs  subequal  and  considerably  longer  than  the 
front  pair,  the  femora  about  twice  the  breadth  of  the  tibia?.  Abdomen  full, 
tapering  posteriorly,  the  last  segment  a  little  longer  than  the  others.  For- 
ceps as  long  as  the  last  three  segments  of  the  abdomen,  slender,  subequal, 
regularly  arcuate,  and  bluntly  pointed  at  apex  (<?).  The  only  specimen  be- 
ing preserved  on  a  side  view  a  good  opportunity  is  not  afforded  to  determine 
upon  the  form  of  many  of  the  parts.  The  sex  is  determinable  by  the  num- 
ber of  abdominal  segments. 

Length  of  body,  excluding  forceps,  II"1"1;   of  forceps,  3""". 

Florissant.     One  specimen,  No.  2604  (<?). 

11.  LABIDUROMMA  LABENS. 

PI.  1(5,  Figs.  13,  16  (  $  ),  0  (immature). 

Head  suborbicular,  of  about  equal  length  and  breadth,  the  posterior 
margin  somewhat  flattened,  the  mouth  parts  roundly  and  not  very  strongly 
produced,  the  eyes  very  large,  occupying  the  entire  breadth  of  the  head, 
the  margin  being  nearly  continuous  with  the  outer  margin  of  the  prothorax. 
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Antenna;  rather  stout,  the  basal  joint  stout  and  tapering,  the  second  short, 
the  third,  fourth,  and  fifth  subequal,  the  fourth  as  long  as  and  the  sixth 
longer  than  the  first  and  cylindrical.  Pronotum  subquadrate,  broadening 
a  little  and  regularly  from  in  front  backward,  the  angles  well  rounded  off, 
at  its  broadest  a  little  narrower  than  the  head,  with  a  median  impressed  line. 
The  specimens  hardly  show  with  certainty  whether  the  species  was  winged 
or  not,  but  there  are  some  signs  which  can  hardly  be  satisfactorily  explained 
unless  it  were  provided  at  least  with  tegmina  and  that  the  tegmina  were 
obliquely  truncate  at  the  tip,  so  as  to  form  an  obtuse  angle  with  each  other 
when  closed,  the  angle  open  backward.  Metathorax  considerably  broader 
than  the  head.  Legs  rather  short  and  rather  slender,  the  tibia;  more  than  half 
as  broad  as  the  femora.  Abdomen  rather  long  and  slender,  with  parallel  sides, 
of  about  the  same  width  as  the  metathorax,  the  segments  subequal,  about 
three  times  as  broad  as  long,  the  whole  surface  very  weakly  and  distantly 
punctate.  The  last  segments,  seventh  to  ninth,  decrease  rapidly  in  size, 
together  forming  a  half  circle,  so  round  and  regular  is  the  curve  of  the  ex- 
tremity of  the  bod}-.  There  is  a  small,  bluntly  rounded  pygidiutn.  The 
forceps  ot  the  male  are  very  slender,  almost  as  slender  as  the  antenna;, 
cylindrical,  equal  nearly  to  the  tip,  about  as  long  as  the  last  five  segments, 
the  extreme  base  directed  inward,  beyond  nearly  straight  and  slightly  di- 
vergent, the  apical  fourth  incurving  slightly  and  tapering  a  very  little  to  a 
blunt  point. 

Length  of  body,  excluding  forceps,  10.25mra;  of  forceps,  3.4""". 

Florissant.     Five  specimens,  Nos.  5004,  6318,  7118,  11674,  14471  (/). 

Family  BLATTARI^E  Latreille. 

Although  this  group  of  Orthoptera  is  the  most  richly  represented  of 
all  insects  in  the  Paleozoic  series,  and  has  a  great  variety  of  forms  in  the 
Secondary  rocks,  most  of  which  are  much  more  nearly  related  to  existing 
types  than  their  predecessors  of  Carboniferous  and  Permian  times,  yet  very 
few  species,  and  those  imperfectly  preserved,  are  known  from  the  Tertuiries. 
A  tew  specie-  occur  in  amber,  and  two  or  three  others  in  various  deposits. 
Only  three  species  have  been  found  in  this  country,  and  no  one  of  them  is 
well  preserved.  They  all  appear,  however,  to  belong  to  American  types, 
and  to  such  as  are  now  found  only  in  the  warmer  regions.  (.Tune,  1884.) 
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PARALATINDIA  Saussure.. 

This  peculiar  genus,  which  is  nearly  allied  to  the  equally  striking 
Latindia,  and  from  which  Saussure  considers  it  should  only  be  distinguished 
subgenerically,  is  known  only  by  a  single  species  from  Mexico ;  Latindia 
conies  from  Mexico  and  Brazil.  The  occurrence  of  a  fossil  of  this  group, 
differing  considerably  from  the  known  species,  is  a  curious  fact. 

PARALATINDIA  SAUSSUREI. 

PI.  C,  Fig.  25. 

Prothorax  concealing  the  head,  smooth,  well  rounded,  triangular,  a 
little  broader  than  long,  broadest  posteriorly,  the  hinder  margin  nearly 
straight,  the  front  strongly  convex,  almost  produced,  the  lateral  angles 
rounded.  Tegmina  extending  beyond  the  extremity  of  the  abdomen  by 
about  the  length  of  the  pronotum,  together  considerably  broader  than  the 
pronotum,  the  costal  margin  pretty  strongly  arched.  Mediastinal  vein 
almost  completely  aborted,  the  scapular  running  parallel  to  ihe  margin  in 
the  basal  half  of  the  wing,  and  furnished  from  the  very  base  with  slightly 
oblique,  frequent,  distinct  cross-veins  running  to  the  margin  and  forming 
rhomboidal  cells  about  twice  as  broad  as  long;  the  next  vein  is  connected 
with  the  scapular  by  transverse,  not  oblique,  tolerably  distant  cross-veins, 
and  similar  cross-veins  appear  more  or  less  in  the  apical  half  of  the  wing. 
The  oblique  fold  characteristic  of  this  genus  is  clearly  shown  in  the  detached 
wing  thrown  partly  forward,  but  the  species  differs  from  the  living  type  in 
its  greater  size,  considerably  larger  wings,  the  extreme  brevity  of  the  raedi- 
astinal  vein,  and  the  frequent  distinct  and  little  oblique  branches  of  the  scap- 
ular vein ;  nor  is  the  pronotum  in  the  least  hairy. 

Length  of  body,  5.5"""?;  of  pronotum,  1.85mm;  breadth  of  same, 
2.25""" ;  length  of  tegmina,  5.2 •>""" ;  breadth  of  overlapping  tegmina  at  rest, 

•}   cmm 

Named  for  the  distinguished  entomologist,  Dr.  Henri  de  Saussure,  of 
Geneva,  Switzerland. 

Green  River,  Wyoming.     One  specimen,  Dr.  A.  S.  Packard,  No.  137. 
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ZETOBORA  Burmeister. 

This  genus  has  not  before  been  found  fossil,  and  the  species  at  hand  in 
some  particulars  more  nearly  resembles  a  Blabera;  but  its  size  accords  so 
much  better  with  the  species  of  this  genus  that  it  would  seem  more  properly 
placed  here.  Both  Zetobora  and  Blabera  are  American  types  and  charac- 
teristic of  the  warmer  regions. 

ZETOBORA  BRUNNEEI. 
PI.  17,  Fig.  12. 

A  species  is  indicated  about  the  size  of  Z.  monastica  Sauss.  It  differs 
from  the  ordinary  forms  of  Zetobora  in  the  regular  form  of  its  pronotum, 
which  resembles  that  of  a  Blabera,  and  is  scarcely  broader  behind  than  in 
front,  very  broadly  rounded  in  front,  rounded  and  not  angulate  laterally,  and 
a  little  less  than  half  as  broad  again  as  long;  it  is  narrowly  and  delicately 
marginate  but  nowhere  distinctly  reflexed,  perfectly  smooth,  and  completely 
covers  the  orbicular  head  ;  it  is  light  colored  but  edged  narrowly  with  black. 
The  teginina  are  thin  and  provided  with  closely  approximate  multitudinous 
dark  veins;  their  exact  length  can  not  be  determined.  The  legs  are  moder- 
ately slender  and  show  a  few  signs  of  delicate  spines  in  such  a  way  as  to 
indicate  that  others  not  seen  existed,  and  therefore  nothing  can  be  said  of 
them. 

Length  of  body,  17""";  of  pronotum,  4.IJ ';  breadth  of  same,  G""11: 

length  of  tegmina,  20mm  ? ;  of  middle  femora,  5""". 

Named  for  the  distinguished  orthopterologist,  Dr.  Carl  Brunner  von 
Watteiiwyl,  of  Vienna. 

Florissant.     One  specimen,  No.  5122. 

HOMCEOGAMIA  Burm. 

A  single  fossil  >]>eries  is  referred  here,  and  it  is  interesting  to  .find  that 
OIK-  nt'  the  few  species  described  from  the  European  Tertiaries  has  been  re- 
ferred by  Heer  to  Ileteroganiia.  a  name  then  used  to  include  both  Poly- 
phaga  and  Homoeogamia.  The  species  of  HonHuogamia  are  few  in  number 
and  found  only  in  the  warmer  parts  of  America. 
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HOMCEOGAMIA    VENTRIOSA. 

PI.  17,  Fig.  8. 
Ilnmiroi/ntiiin  nnlrtoftiis  ScuiUI.,  Hull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  I,  p.  447  (1876). 

The  remains  upon  which  this  species  is  based  consist  of  the  apical  por- 
tion of  the  ventral  surface  of  an  abdomen.  Five  segments  are  seen  in  nat- 
ural juxtaposition,  showing-  that  the  apical  portion  of  the  abdomen  was  very 
regularly  rounded,  almost  exactly  semicircular,  the  terminal  segment  pre- 
senting no  break  in  the  regular  continuity  of  the  curve.  This  segment  was 
ample,  broader  than  long,  and  probably  neither  very  tumid  nor  greatly 
keeled;  for  in  the  present  perfectly  flattened  condition  of  the  fossil  there  is 
neither  break  nor  folding  of  the  integument;  the  two  segments  following 
this  are  very  strongly  arched  (the  penultimate  being  semicircular)  and 
greatly  contracted  at  the  middle,  so  that  this  portion  is  not  less  than  half  as 
long  as  the  lateral  parts  ;  the  anterior  border  of  the  antepenultimate  segment 
is  straight  along  the  middle ;  the  segment  anterior  to  this  is  also  arched, 
though  not  strongly,  is  oppositely  sinuate  (as  are  to  a  less  extent  the  seg- 
ments posterior  to  it),  and  also  much  contracted  in  the  middle,  so  as  to  be 
less  than  half  as  long  as  at  the  sides;  while  its  predecessor  is  slightly  arcu- 
ate in  the  opposite  direction  (probably  exactly  transverse  in  life),  and  equal 
or  subequal  throughout.  All  the  segments  are  uniformly,  rather  abundantly, 
and  very  delicately  granulate  throughout.  There  is  no  trace  of  cerci,  but 
the  place  where  they  should  occur  is  too  broken  to  assert  that  they  did  not 
exist  externally;  still  the  conformation  of  this  region  would  lead  one  to  sup- 
pose that  they  must  have  been  excessively  minute,  and  perhaps  altogether 
concealed  within  the  segments,  as  in  Cryptocercus  Scudd. 

Length  of  fragment,  S""";  width  of  same,  12.25""";  length  of  terminal 
segment,  3.6mm;  width  of  same,  6.3""";  length  of  antepenultimate  segment 
in  the  middle,  0.6'""1;  at  the  sides,  l.S.V1"". 

I  have  referred  this  species  to  Homoeogamia  with  some  doubt ;  on  some 
accounts  it  would  seem  to  be  more  nearly  allied  to  I'olyphaga  :  but  as  the 
specimen  is  too  fragmentary  to  allow  of  more  exact  determination  I  have 
preferred  to  place  it  in  the  New  World  genus  rather  than  in  its  close  ally, 
which  is  restricted  to  the  Old  World.  Cockroaches  of  such  large  size  are 
indigenous  in  warm  climates  only. 

Florissant.     One  specimen,  Mr.  T.  L.  Mead,  No.  <S. 
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Family  PHASMIDA  Leach. 

Fossils  of  this  family  arc  among-  the  great  rarities.  Yet  they  have 
been  found  even  in  carboniferous  times,  as  has  been  abundantly  shown  by 
Brongniart.  In  a  collection  of  over  three  thousand  amber  insects  possessed 
by  Menge  a  dozen  only  belonged  to  this  family  and  represented  three 
different  genera.  But  excepting  in  amber,  they  have  never  before  been 
recovered  from  Tertiary  deposits.  The  single  specimen  found  at  Florissant 
is  not  very  far  removed  apparently  from  the  curious  amber  genus  Pseu- 
doperla,  but  is  more  nearly  allied  t<>  forms  peculiar  to  the  warmer  parts  of 
America.  (June,  1884.) 

AGATIIEMERA  Stal. 

This  genus  is  composed  of  few  and  exclusively  American  species  hav- 
ing a  rather  stout,  compact,  and  brief  form  for  Phasmida.  All  the  genera 
in  the  immediate  vicinity  are  also  American,  and  none  of  them  have  before 
been  found  fossil. 

AGATHEMEEA  RECLUSA. 

IM.  17,  Fi-.  11. 

The  brevity  of  the  legs,  aborted  condition  of  the  organs  of  flight 
short  mesothorax,  and  comparatively  stout  abdomen  not  tapering  apically 
make  it  tolerably  certain  that  the  species  here  found  t'ossil  belongs  to  the 
group  formerly  classed  in  Anisomorpha,  and  is  more  nearly  related  to  Agath- 
emera  than  any  other  known  genus.  The  head  is  quadrate,  stout,  a  little 
longer  than  broad:  the  proiiotum  is  composed  of  a  larger  quadrate  piece, 
narrowing  rapidly  in  front  of  the  insertion  of  the  legs,  posterior  to  the  con- 
traction about  ei|iiallv  broad  and  long,  but  with  it  half  as  long  again  as 
broad:  mesothorax  a  little  broader  posteriorly  than  in  front  and  twice  as 
broad  as  the  head,  bearing  tegmina  with  rounded  tips  just  reaching  its 
posterior  margin,  the  segment  of  equal  length  and  breadth  and  a  little 
longer  than  the  other  segments  of  the  thorax  ;  metathorax  tapering  apically, 
nearlv  as  loni;  a>  its  greatest  breadth,  but  shorter  than  the  mesothorax,  and 
bearing  small  functioidess  wings,  not  surpassing  its  borders.  A  slight 
raised  median  line  on  the  front  half  of  the  thorax.  Abdomen  stout,  enlarg- 
ing a  little  in  the  posterior  half,  all  the  segments  broader  than  long  by 
about  an  equal  amount.  The  last  segment  of  the  abdomen  is  not  preserved, 
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but  the  specimen  would  appear  to  be  a  male.  The  legs  are  moderately 
stout,  the  hind  femora  reaching  to  about  the  tip  of  the  fourth  abdominal 
segment. 

Length  of  body,  20mm  ;  of  head,  1.5mm ;  of  pronotum,  2.75mm  ;  of  meso- 
notum,  3U"U;  of  metanotum,  2.6mm ;  breadth  of  head,  1.25mm;  of  pronotum, 
1.75""";  of  mesonotum,  3"'m ;  length  of  fore  and  middle  femora,  3.25""";  of 
hind  femora,  4.75mm  ;  of  hind  tibia?,  5mm. 

Florissant.     One  specimen,  No.  5817. 

Family  ACRIDII  Serville. 

Only  ten  Acridii  have  been  published  as  found  in  the  European  Ter- 
tiaries  and  most  of  these  belong  to  the  (Edipodidae  or  have  been  placed 
there.  The  exceptions  are  CEdipoda  nigrofasciolata  Heer,  Gomphocerus 
femoralis  Heer  and  Acridium  barthelemyi  Hope  which  are  probably  Trux- 
alid;e,  and  Tetrix  gracilis  Heer  which  is  certainly  a  Tettigidea,  The  six 
species  we  have  found  in  America  are  all  Truxalida-  and  fEdipodid;v,  so 
that,  all  but  one  of  the  known  species  belong  to  these  two  groups,  the  Guli- 
podidre  having  half  as  many  again  as  the  Truxalida1  in  general,  though 
the  two  groups  are  equally  represented  in  America.  It  is  not  a  little 
remarkable  that  no  Acridida?  proper  have  been  found  fossil.  This  group 
has  a  vast  development  in  the  United  States,  and  together  with  Phyma- 
ticlte  and  Pamphagida^,  likewise  totally  unrepresented,  is  even  richer  in  trop- 
ical regions.  The  subfamily  best  represented  may  be  considered  more  than 
any  other  a  denizen  of  the  temperate  regions.  (July,  1884.) 

Subfamily  TRITXALIDyE  Stal. 

Nearly  a  third  of  the  known  fossil  Acridii  belong  to  this  group,  and,  as 
stated  above,  it  contains  one-half  of  the  American  species.  The  reference 
of  Acridium  barthelemyi  Hope  from  Aix  to  this  group  is,  however,  somewhat 
doubtful,  the  species  being  imperfectly  described.  CEdipoda  nigrofasciolata 
Heer  from  Radoboj  seems  to  belong  here  rather  than  to  the  CEdipodidse, 
for  the  vena  intercalata  is  wholly  absent  and  its  close  resemblance  to  the 
large  subtropical  genus  Scyllina  Stal  renders  it  probable  that  it  belongs  to 
that  group  ;  a  new  resemblance  is  thereby  discovered  between  the  Radoboj 
fossils  and  types  of  the  wanner  parts  of  America.  (July,  188-4.) 
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TYRBULA  gen.  nov.  (rvpfiq). 

This  name  is  proposed  for  a  group  of  Truxalida-  evidently  falling  in 
close  proximity  to  Syrbnla  Stal,  having  linear  antenna?,  enlarged  apically, 
and  hind  tibia-  well  provided  with  spines.  The  antennae  are  more  distinctly 
dubbed  than  in  Syrbula,  the  clui)  being  about  twice  the  diameter  of  the 
stalk,  composed  of  seven  or  eight,  joints  of  which  the  last  two  are  verv  small, 
forming  a  rapidly  tapering  tip.  The  head  i.s  less  prominent  than  in  Syrbiila 
and  the  eyes  considerably  smaller,  being  considerably  shorter  than  the  in- 
fra ocular  parts  of  the  cheeks  ;  otherwise  the  general  aspect  of  the  insect  is  the 
same.  The  genicular  lobes  are  as  in  Syrbula.  The  hind  tibiae  are  abun- 
dantly spined,  in  one  species  even  much  more  abundantly  than  in  Syrbula. 

Table  of  the  apecics  of  Ti/rbula. 

spines  of  him!  tibiic  exceedingly  numerous,  their  basal  half  hardly  tapering 1.   T.  muttispinota. 

Spini-.s  of  hind  tibiio  less  numerous,  tapering  uniformly  throughout 2.  T.  rusnelli. 

1.  TYRBULA  MULTISPINOSA. 
I'l.  17,  Fig.  13. 

This  species  is  represented  mainly  by  fragments  of  hind  wings  and  hind 
legs.  ( )f  the  former  nothing  more  can  be  said  than  that  they  appear  to  have 
had  a  faint  smoky  tinge  with  numerous  black,  delicate  veins,  and  that  when 
do>e<!  they  extended  a  very  little  beyond  the  tip  of  the  abdomen.  The 
hind  legs  are  long,  moderately  slender,  the  tibia-  armed  with  exceptionally 
numerous  spines  which  are  blackish,  of  uniform  width  to  beyond  the  middle, 
and  then  tapering,  mainly  by  the  excision  of  the  under  edge,  giving  them  a 
>li-htly  upturned  appearance,  five  or  six  times  longer  than  their  breadth  at 
the  middle,  and  so  close]  v  set  that  the  interspaces  and  the  spines  are  of  equal 
breadth:  they  decrease  in  length  verv  regular! v  toward  the  base  of  the 
tibia  and  in  a  -li-ht  extent  toward  the  apex;  but  just  how  manv  there  are 
urlio\v  tar  the\  extend  Inward  the  base  the  imperfect  nature  of  tin-  only 
specimen  pn-<er\  in^  the  tibia  forbids  determining:  it  seems  probable.-  how- 
ever, thai  the  number  exceeds  twenty-five.  The  specimen  from  Florissant, 
preserving  the  femur,  i.s  placed  here  because  its  size  agrees  perfectly  with 
the  other  specimens  and  it*  form  indicates  the  relationship.  It  it  is  correctly 
placed,  the  lemur  i>  stouter  and  less  delicately  attenuated  than  in  the  next 

Species. 
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Length  of  femur,  17.5mn' ;  breadth  of  same,  3.5mm  ;  length  of  hind  wings, 
23.5mi" ;  of  longest  tibia!  spines,  0.8mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  138  and  140,  Dr.  A.  8. 
Packard;  Xo.  ol,  Prof.  L.  A.  Lee.  Florissant,  Colorado.  One  specimen, 
No.  14720,  collected  by  Miss  C.  II.  Blatchford. 

2.    TVRIH'LA    RUSSELLI. 
PI.  17,  Figs.  ]-4. 

A  couple  of  excellently  preserved  specimens,  exhibiting  a  side  view, 
show  most  of  the  body,  the  antenna?,,  closed  tegmina  with  underlying  wings, 
front  and  hind  legs,  and  part  of  the  middle  legs.  The  head  is  not  very 
prominent,  with  rounded  vertex,  moderately  full  retreating  front,  eyes  rather 
small,  superior,  oval,  considerably  shorter  than  the  distance  from  their  lower 
edge  to  the  base  of  the  mandibles ;  the  antenna?  are  nearly  half  as  long  as 
the  body,  straight,  very  slender,  the  apical  fifth  expanding  to  a  club  of 
twice  the  diameter  of  the  stalk,  the  middle  joints  of  which  (Fig.  1)  are  nearly 
twice  as  broad  as  long  and  microscopically  densely  punctate.  The  prono- 
tiun  is  twice  as  long  as  the  head,  the  posterior  lobe  not  projecting  very  far; 
the  tegmina  are  slender,  broadly  rounded  apically,  reaching  when  closed 
the  tip  of  the  abdomen.  The  legs  are  all  very  slender  and  delicate,  tin- 
front  femora  not  much  stouter  than  the  tibia?,  the  fore  and  middle  tibia? 
with  a  double  row  of  delicate,  short,  rather  frequent  spines.  The  hind 
femora  scarcely  reach  so  far  as  the  closed  tegmina,  but  are  slender  and 
graceful,  with  the  middle  external  h' eld  well  defined  by  superior  and  inferior 
carino?  or  angles,  with  indications  of  having  been  twice  annulate  with  narrow, 
dusky  bands  in  the  distal  half,  the  outer  annulus  midway  between  the  inner 
and  the  apex ;  hind  tibia:-,  fully  as  long  as  the  femora,  very  slender,  armed 
with  a  large  number  (about  eighteen  to  twenty)  of  delicate  tapering  spines, 
considerably  longer  than  the  width  of  the  tibia-,  but  more  distant  (Fig.  4) 
than  in  the  preceding  species;  they  are  much  broken  in  the  specimens. 
Tarsi  with  delicate  crowded  spines. 

Length  of  body,  23mm  ;  of  pronotum,  4.5"1"1  ;  of  antenna;,  10nun;  width 
of  club,  0.4"""  ;  length  of  tegmina,  18""":  width  of  same,  2.7"""  :  length  of 
fore  femora,  .r>.5""" ;  fore  tibia-,  5.25""" ;  hind  femora,  14.5'""';  width  of  hind 
femora,  2""";  length  of  longest,  tibi.-d  spine,  0.5""". 
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Florissant.  Two  specimens,  l>oth  apparently  females,  Xo.  1417"),  and 
tlie  one  figured,  the  latter  obtained  by  Mr.  Israel  C.  Russell,  of  the  U.  S. 
(  oMilogical  Survey,  for  \vlnnn  the  species  is  named. 

GOMPIIOCERUS  Thunberg. 

Heer  describes  a  species  of  this  genus  from  Oeningen.  It  is  of  small 
si/.e,  like  most  of  those  of  temperate  America  and  Europe,  while  the  species 
In -re  provisionally  referred  to  it  is  very  much  larger.  I  have  also  seen  a 
species  from  Aix,  labeled  as  a  Gomphocerus  by  Heer,  which  may,  perhaps, 
be  more  nearly  allied  to  Leptysma  or  Arnilia.  Gomphocerus  and  its  nearer 
.-illics  are  rather  characteristic  of,  or  at  least  are  at  present  better  known 
from,  temperate  regions,  and  are  found  around  the  entire  globe.  (July, 
1884.) 

GOMPHOCERUS  ABSTRUSUS. 

I'l.  17,  Fig.  (i. 

This  species  is  placed  here  because  of  its  general  affinities  as  indicated 
bv  the  front  half  of  the  body,  which,  as  seen  on  a  side  view,  is  all  that  is 
preserved.  It  does  not  seem,  on  several  accounts,  to  belong  in  the  genus, 
lint  it  plainly  comes  near  it.  The  head  is  large  and  protuberant,  with  a 
prominent  vertex,  sharply  angled  as  seen  on  a  side  view,  with  a  rounded, 
retreating  face.  Antennae  slender,  verv  slightly  enlarged  to  a  faint  elon- 
gated dub  at  the  apex,  nearly  reaching  to  the  tip  of  the  pronotum.  The 
latter  short,  with  quadrate  deflected  lobes,  the  inferior  margin  straight. 
Tegmina  large,  dusky,  with  the  interspaces  between  the  longitudinal  veins 
broken  at  base  by  straight  cross- veins  into  pretty  regular  square  or  sub- 
quadrate  cells. 

Length  of  fragment,  21""";  of  head,  4.5""" ;  length  of  face,  5-5mm ; 
length  of  antennae,  8mm  ;  of  pronotum,  ")""";  height  of  same,  4""".  ' 

Kloris.-ant.     One  specimen,  Nos.  600  and  1173(>. 

• 

Subfamily  CEDIPODID^E  Stal. 

To  this  subfamily  belong  most  of  the  fossil  Acridii  and  half  of  the 
American  species.  Heer  iii  his  Tertiiirgebilde  and  his  I'rwelt  der  Schweiz 
describes  hall'  a  do/.en  species  from  Oeningen  and  Radoboj,  referring  them 
all  to  tin  oM  genus  <Kdipocla.  Serres  mentions  a  species  from  Aix  which 
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he  compares  to  OEdipoda  coarulescens,  ;uid  I  liave  seen  an  undescribed  form 
from  Aix  in  the  hands  of  M.  Oustalet  which  is  apparently  allied  closely  to 
Chimarocephala.  Of  the  Radoboj  species  described  by  Heer,  0.  nigrofas- 
eiolata,  as  stated  above,  is  probably  a  Scyllina  and  not  an  oedipodid.  (_). 
melanosticta  is  perhaps  an  Hippiscus,  and  O.  haidingeri  a  Dissosteira,  or 
certainly  very  close  to  it,  Of  the  Oeningen  species  which  Heer  describes, 
0.  fischeri  looks  somewhat  like  a  Chimarocephala,  and  O.  germari  (not 
described)  is  said  by  Ileer  to  belong  near  Pachytylus.  O.  oeningensis  is 
too  obscure  to  say  that  it  belongs  in  this  family.  The  larger  part  of  the 
European  species  would  therefore  seem  to  have  decided  American  affinities, 
Chimarocephala,  Dissosteira,  and  Hippiscus  being  distinctively  American. 

Of  the  American  species,  one  is  referred  to  CEdipoda  only  in  a  general 
sense;  the  two  others  belong  to  new  genera,  one  near  the  end,  the  other 
next  the  end  of  the  series,  in  the  vicinity  of  Chimarocephala  and  Encopto- 
loplius,  American  genera. 

The  family  finds  its  greatest  development  in  the  north  temperate 
regions  of  the  world,  and  is  remarkably  abundant  in  forms  in  North  Amer- 
ica, and  particularly  in  the  warmer  and  more  arid  parts  of  the  United 
States.  (July,  1884.) 

NANTHACIA  gen.  nov.  (Nanthace  + grasshopper,  Otoe). 

This  name  is  proposed  for  a  genus  of  (Edipodidse  which  is  allied  to 
Encoptolophus,  but  in  which  the  upper  ulnar  vein  of  the  preanal  area  of 
the  hind  wings  does  not  extend  nearly  to  the  margin  of  the  wing  but  ter- 
minates before  the  middle,  as  it  does  in  the  tegmina,  in  a  fork  which  extends 
above  to  the  radial  and  below  to  the  lower  ulnar  vein. 

NANTHACIA  TORPIDA. 

A  single  specimen  of  this  has  been  recovered,  showing  a  hind  wing 
only,  in  which  the  anal  area  is  closed  and  the  preanal  almost  fully  exposed. 
The  principal  radial  vein  runs  in  close  proximity  to  the  costal  margin,  and 
it  is  connected  witli  the  veins  above  by  very  short  cross- veins,  and  near  the 
tip  of  the  wing  by  a  stigma,  as  in  Encoptolophus.  It  lias  two  principal  ob- 
lique forks,  the  inner  arising  only  a  little  within  the  middle  of  the  wing  and 
terminating  on  the  ulnar  a  little  before  the  outer  margin,  the  other  arising 
rather  less  than  a  third  of  the  way  from  the  former  to  the  apex  and  ter- 
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miiiating  in  the  middle  of  the  apical  margin;  the  interspaces  above  the  lat- 
ter fork,  above  the  base  of  the  former  and  the  postradial  area,  are  filled  with 
frequent  stout  and  straight  cross-veins,  while  the  interspace  between  the 
radial  branches  is  filled  by  more  distant,  often  oblique,  straight  veins,  form- 
ing squarish  cells.  The  membrane  appears  to  have  been  hyaline  and  the 
veins  and  cross-veins  distinct  and  black. 

Length  of  wings,  22m'n;   breadth  of  preanal  area,  2.3f>n"". 

Florissant.     One  specimen,  No.  !J100. 

(EDI  POD  A  Latreill.-. 

A  number  of  European  species  have  been  referred  to  this  genus,  but 
only  in  a  broad  sense,  and,  as  I  have  stated  above  under  the  family,  may 
most  of  them  be  more  definitely  placed.  Here,  however,  must  fall  both  O. 
ceningensis  Heer  and  the  American  species  described  below,  as  belonging 
to  the  genus  in  its  widest  sense,  and  the  Aix  species  mentioned  by  Serres 
may  also  probably  find  a  place  here,  as  Serres  compares  it  to  the  type  of  the 
genus.  In  its  most  limited  sense  the  genus  is  confined  to  the  Old  World- 
(July,  1884.) 

(EOIPODA    PK.Kl-'OCATA. 
H.  17,  Fi-r.  ~>. 

The  single  specimen  found  represents  the  basal  half  of  a  hind  wing 
overlying  a  similar  part  of  an  obscure  front  wing.  By  the  venation  and 
markings  it  appears  to  belong  to  the  CEdipodidse,  but  it  is  too  imperfect  to 
judge  more  closely  of  its  affinities.  The  wing  was  a  large  one,  fuliginous, 
with  at  least  three  parallel  and  equidistant  curving  rows  of  paler  (or 
brighter)  markings  in  the  form  of  rather  narrow  bands,  the  middle  one 
apparently  in  the  middle  of  the  wing  the  broadest  and  discontinuous,  cross- 
ing most  of  the  wing;  the  inner  one,  midway  between  this  and  the  base, 
narrower  and  crossing  the-  upper  half  or  less  of  the  wing.  In  the  anal  area 
i he  intercalary  veins  run  far  in  toward  the  base  of  the  wing,  and  ill  the 
outer  half  become  broken  into  t\vo  or  even  more,  so  that  several  rows  of 
cells  lie  between  the  anal  rays  next  the  outer  portion  of  the  wing. 

Length  of  fragment,  I'.".""" ;  probable  length  of  wing,  ;"><)""":  its  proba- 
l.h-  breadth.  IS' ;  breadth  of  tegmina,  4mm. 

Florissant     <  >ne  specimen.  No.  7.T8K. 

\  n  I .     MM 1  "> 
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TAPIIAOU1S     en.  nov. 


This  peculiar  genus  appears  to  fall  in  the  Kremobida-  or  near  this 
group  of  CEdipodidse,  the  intercalary  vein  of  the  tegmina  being  absent,  but 
it  does  not  agree  with  any  of  the  known  genera  of  that  tribe.  The  head 
is  large  and  well  rounded,  smooth  ;  the  vertex  of  moderate  width,  the  eyes 
large,  not  prominent ;  antenna;  cylindrical,  uniform,  slender,  not  reaching 
the  extremity  of  the  short  pronotum.  Pronotum  stout,  rather  short,  very 
slightly  and  regularly  expanding  from  in  front  backward,  the  lobes  of  equal 
length,  the  anterior  divided  in  the  middle  by  a  second  transverse  incision, 
the  very  slight  median  carina  not  extending  to  its  anterior  half,  which  is 
produced  and  angulate ;  tip  of  pronotum  obtusely  angulate.  Tegmina 
longer  than  abdomen,  the  costal  area  broad  at  base  but  not  convex  ;  the 
simple  subexternomedian  arises  in  the  middle  of  the  wing  and  the  exter- 
nomedian  vein  has  five  branches  beyond  it,  with  simple  cross-veins  in  the 
interspaces  and  no  reticulation  ;  there  is  no  intercalary  vein  ;  the  interno- 
median  vein  terminates  just  before  the  origin  of  the  subexternomedian  in  a 
large,  triangular  cell  (surrounded  by  irregular  reticulation),  from  the  lower 
angle  of  which  springs  a  broad  fork,  the  inner  branch  of  which  terminates 
at  the  end  of  the  short  anal  vein  far  within  the  middle  of  the  wing.  The 
wings  are  as  long  as  the  tegmina,  the  preanal  portions  repeating  closely, 
especially  in  the  branches  of  the  externomedian  vein,  the  characteristics  of 
the  tegmina. 

TAPHACRIS  RELIQUATA. 

PL  12,  Figs.  8,  1!>. 

The  vertex  is  a  little  less  than  half  the  width  of  one  of  the  eyes,  as  seen 
from  above.  Antenna?  composed  of  about  thirty-two  joints,  each  about 
twice  as  long  as  broad,  the  whole  reaching  close  to  the  tip  of  the  pronotum. 
Pronotum  slightly  longer  than  its  greatest  breadth.  Tegmina  slender  and 
nearly  equal,  the  scapular  vein  closely  approaching  the  costal  margin  at 
about  three-fifths  the  distance  from  the  base,  the  mediastinal  terminating  at 
about  two-fifths  the  distance,  the  area  above  it  forming  a  regular  triangle 
broad  at  base  and  gradually  narrowing,  filled  with  oblique,  but  toward  the 
base  rather  irregular,  veins.  The  tegmina  appear  to  have  been  more  or  less 
obscurely  testaceous,  and  perhaps  more  or  less  blotched,  but  the  veins  are 
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distinctly  marked  ;  the  wings  are  also  testaceous  along1  the  costal-margin, 
hut  elsewhere  hyaline  \vith  blackish  veins  and  no  sign  of  intercalary  veins 
between  the  anal  rays. 

Length  of  body,  33.5""";  of  head,  2.5""" :  of  antenna;,  !>""";  of  proiiotiim, 

7.f>' :  of  toginina,  30.;")""";  breadth  of  liead,  4.5"'"';  of  pronotum  in  front, 

bmm;  behind,  <;.7f>""";  of  middle  of  tegmina,  4""". 

Florissant.     Two  specimens,  Nos.  404  and  4(!4.'!  (  ,  j,  75<i7. 

Family  LOCUSTARI/E  Latreille. 

Like  the  Acridii,  this  family  of  Orthoptera  is  not  well  represented  in 
the  Tertiary  rocks;  no  specimens  of  cither  have  been  found  in  amber,  ex- 
cepting a  few  larva-  of  this  familv.  Yet  almost  all  of  the  larger  subfamilies 
are  present  both  in  Europe  and  America.  The  Conocephalida-,  however, 
which  are  represented  in  America  by  two  species,  have  none  in  Europe,  and 
per  contra,  the  Decticida1,  which  have  three  species  in  Europe,  do  not  occur 
in  America.  Two  of  tin-  European  species  can  not  be  placed,  Locnstites 
macnlata  I  leer  from  Parschlug  and  Decticns  exstinctns  Germ.,  from  the 
Rhenish  coal.  Ten  species,  including  two  referred  to  only  by  generic 
names,  have  been  found  in  the  European  Tertiaries,  and  live  in  America, 
besides  indications  of  others.  Unlike  the  Acridii,  the  European  and  Ameri- 
can species  show  few  points  in  common,  the  species  which  are  referred  to 
the  same  subfamilies  being  widely  separated.  (July,  18S4). 

SuMhmily     I  M  1  YLLOPH <  >UIIXE    Stal. 

The  only  European  species  of  this  group,  which  is  best  represented  in 
warm,  temperate,  and  tropical  countries,  is  Phaneroptera  vetusta  Ileer  from 
Oeningen,  and  it  is  widely  distinct  from  the  single  American  species  referred 
here.  (July,  1S84.) 

UTIIY.MNKTKS  Sciidder. 

l.it/n/miiftr*  Suiitlil.,  Hull.  I'.  S.  Uool.  (Jeogr.  Surv.  Terr.,  IV,  *>:i2-5:i:l  (1H78). 

A  stout-bodied  Ejenus  of  Phyllophoridse,  probably  belonging  near  Steiro- 
don,  lnii  differing  from  the  entire  series  into  which  Steirodon  and  its  allies 

tall  in  ilie  LiT'Mt  length  of  its  ovipositor,  which  is  at  least  as  long  as  the 
abdomen  :  while  m  Steirodon  and  its  allies,  so  far  as  I  know  them,  it  is 
seldom  more  than  t  \\ .  >  or  three  times  as  long  as  broad  ;  it  is  also  peculiar 
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in  the  disposition  of  the  principal  radial  branch  of  thetegmina.  The  head 
is  large,  full,  well  rounded;  the  eye  small,  almost  circular,  its  longer 
diameter  at  right  angles  to  the  extremity  of  the  vertex.  The  pronotuni 
shows  no  sign  of  having  its  lateral  borders  cristate  or  even  crenulate,  but 
this  maybe  due  to  imperfect  preservation  of  the  single  specimen  at  hand, 
on  which  it  is  impossible  to  determine  the  form  of  the  lateral  lobes.  Teg- 
mina  much  longer  than  the  body,  densely  reticulated,  very  ample,  expand- 
ing at  the  very  base,  so  as  to  be  nearly  equal  before  the  extremity;  this  is 
destroyed,  but  is  evidently  formed  somewhat,  and  perhaps  exactly,  as  in  the 
Steirodon  series,  since  it  tapers  on  either  border,  but  more  rapidly  on  the 
inner  than  on  the  costal  margin,  its  curve  indicating  that  the  apex  of  the 
wing  is  above,  and  probably  considerably  above,  the  middle.  The  scapular 
vein,  in  the  middle  of  the  basal  half  of  the  wing,  curves  strongly  toward  the 
costal  margin,  nearly  reaching  it  beyond  the  middle  of  the  same,  and  thence 
following  nearly  parallel  and  in  close  proximity  to  it ;  in  the  broader  part 
of  the  costal  area,  beyond  the  subcostal  vein  (which  acts  in  a  similar  man- 
ner), it  emits  three  or  four  branches,  the  larger  ones  of  which  fork  and, 
with  the  branches  of  the  subcostal  vein,  strike  the  costal  border  at  equal 
distances  apart;  all  these  branches  are  straight,  and  are  connected  by 
irregular,  weaker  cross-veins,  while  the  interspaces  are  filled  with  a  still 
weaker,  dense  mesh-work.  The  externomedian  vein,  parallel  to  and  sepa- 
rated distinctly  from  the  preceding,  emits  the  principal  branch  where  the 
scapular  curves  upward  ;  this  branch  continues  the  basal  course  of  the  main 
vein,  is  straight,  forks  at  about  the  middle  of  the  wing,  each  fork  again 
branching  at  a  little  distance  beyond,  the  branches  of  the  upper  fork  strik- 
ing the  border  of  the  wing  where  it  seems  probable  the  apex  falls ;  all  the 
branches  of  this  fork  curve  a  little,  but  only  a  little,  downward ;  the  second 
branch  of  the  externomedian  vein  is  emitted  shortly  before  the  middle  of 
the  wing,  and  does  not  reach  the  margin,  dying  out  shortly  beyond  the 
middle  of  the  wing.  The  subexternomedian  vein  runs  above  the  middle  of 
the  remaining  portion  of  the  discoidal  area,  and  emits  four  inferior  branches, 
al  subeqiial  distances,  the  first  of  which  forks  a.nd  lh<  second  originates 
opposite  the  principal  branch  of  the  externomedian  vein.  Apparently  the 
anal  area  is  pretty  long.  Wings  apparently  extending  beyond  thetegmina. 
The  legs  are  short,  slender,  the  fore  tibia-  apparently  furnished  with  'a 
moderately  broad  oboxale  foramen,  the  hind  tibiae  of  equal  size  throughout, 
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slightly  longer  than  the  hind  femora,  and  the  latter  scarcely  extending 
beyond  the  abdomen.  Ovipositor  long,  broad,  saber-shaped,  a  little  up- 
curved. 

This  is  one  of  the  largest  Tertiary  Locustaria1  known,  it  not  the 
largest. 

LlTIIYMXETKS    GUTTATUS. 

I'!.  17,  Figs.  14,  15. 
Lithymnetc*  guttatua  Scmlil..  Hull.  I'.  S.  Geol.  Gcogr.  Snrv.  Terr.,  IV,  533-534  (1878). 

This  is  the  largest  insect  I  have  seen  from  the  Tertiary  shales  of  Flor- 
issant, and  is  remarkable  for  the  markings  of  the  tegmina,  which  are  covered 
throughout  (with  the  possible  exception  of  the  anal  area  and  the  extreme 
base  of  the  wing,  which  are  obscure)  with  minute,  circular,  equidistant,  pale 
spots,  situated  between  the  nervules ;  they  have  a  mean  diameter  of  half  a 
millimeter,  and  a  mean  distance  apart  of  one  and  a  half  millimeters.  The 
head  is  full  and  regularly  rounded  on  a  side  view,  with  no  prominences. 
The  antenna-  appear  to  have -the  usual  structure,  but  the  second  joint  is 
small,  and  the  thickness  of  the  joints  above  the  front  of  the  prothorax  is 
0.4onuu,  already  diminishing  to  0.3n'm  at  the  posterior  border  of  the  same ; 
they  are  broken  shortly  beyond  this  point,  so  that  their  length  can  not  be 
determined.  The  mean  diameter  of  the  eyes  is  scarcely  more  than  one-third 
the  shortest  length  of  the  genre.  The  costal  margin  of  the  tegmina  is  gently 
convex,  with  a  regular  curve  throughout,  or  until  close  to  the  tip  ;  the  inner 
margin  has  a  similar  though  slighter  convexity  ;  the  principal  branch  of  the 
externomedian  vein  passes  through  the  middle  of  the  wing.  The  legs  are 
all  slender,  the  hind  femora  very  slight,  but  little  incrassated  toward  the 
base,  the  hind  tibia-  slender,  equal  throughout,  armed  at  tip  with  a  pair  of 
small,  moderately  stout,  black-tipped  spurs,  the  hind  tarsi  about  two-fifths 
the  length  of  the  tibia-,  the  claw  very  slight.  Ovipositor  broad,  gently 
curved,  at  least  as  long  as  the  hind  tibia-,  of  nearly  equal  size  upon  the  part 
preserved. 

Length  of  body  (excluding  ovipositor),  31mm  ;  depth  of  head,  rj.o""11; 
larger  diameter  nf  eye,  l.S5n"";  shorter,  I.i55""":  distance  from  lower  edge 
of  eye  to  upper  edire  i  if  mandibles,  4"""  ;  length  of  preserved  part  of  tegmina, 
l.'i ..">""":  probable  length  of  same,  aS"'"1 ;  distance  from  base  of  tegmina  to 
front  of  head,  I  ."•""";  from  same  to  base  of  principal  branch  of  externomedian 
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vein,  14.5""";  breadth  of  tcgmina  in  middle,  Id'""";  length  of  fore  femora,1 
9mm;  middle  femora1,  10""";  hind  femora,  l!Pm;  fore  tibia«,  !>/>""" ;  middle 
tibi;v,  10.5'"'";  hind  tibia-,  21"""  ;  fore  tarsi,  7 nim  ;  hind  tarsi,  S""" ;  apical  spurs 
of  hind  tibia-,  1.7;")""";  claw  of  hind  tarsi,  ().!>""";  greatest  breadth  of  hind 
femom,  ;>""" ;  length  of  ovipositor  (broken),  IX11"";  breadth  at  base,  .'>""";  at 
a  distance  of  14"""  from  base,  2.35""". 

The  specimen  is  preserved  on  a  side  view,  with  the  left  (upper)  tegmen 
and  the  ovipositor  drooping,  the  other  parts  in  a  natural  attitude,  the  legs 
drooping-. 

Florissant.     One  specimen,  No.  11557  ($). 

Sublamily  PSETTDOPHYLI.ID^E  Burmeister. 

The  Tertiary  species  described  by  Heer  from  Greenland  under  the 
name  of  Locusta  grcenlandica  falls  probably  in  this  family;  but  there  is  no 
close  connection  between  it  and  the  American  species  described  below. 
The  distribution  of  the  family  at  the  present  day  is  in  general  similar  to 
that  of  the  last  named.  (July,  1884.) 

CYMATOMERA  Schaum. 

This  tropical  or  subtropical  Old  World  genus  does  not  properly  find  a 
representative  in  the  American  rocks,  but  the  species  here  described,  too 
imperfect  for  separate  diagnosis,  appeai-s  to  fall  in  its  near  vicinity  and  is 
consequently  referred  here  provisionally.  No  fossil  species  is  known. 

CYMATOMERA  MACULATA. 
PI.  17,  Fig.  7. 

A  couple  of  spotted  fragments  from  near  the  base  of  the  tegmina  of  a 
locustarian  are  placed  here  provisionally,  because  they  agree  better  with 
the  group  represented  by  that  genus  than  with  any  other,  though  they 
plainly  can  not  belong  to  Cymatomera  in  any  strict  sense.  The  better  of 
the  two  fragments  shows  the  base  of  a  broad  wing,  with  dark  brownish,  lon- 
gitudinal veins,  spreading  widely,  and  the  spaces  between  them  or  their 
branches  broken  by  very  frequent,  long  cross-veins  into  short  but  very  deep 
quadrangular  cells,  while  the  whole  surface,  largely  independent  of  the 

i.s  sonic  iluiilil  alioiit  t.hus<>.  iiiraNiireincntH,  tilt;  basal  portioiiN  beiugolisciire. 
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cells  and  even  of  the  veins,  is  heavily  blotched  with  irregular  spots  of  paler 
<n  deeper  brown.  The  largest  and  deepest  of  the  spots  is  central,  following 
the  here  approximated  radial  and  ulnar  veins. 

Length  <>t  tin-  fragment,  8.5""";  breadth  of  tin-  same  (probably  nearly 
the  breadth  of  the  base  of  the  wing),  12.5""". 

Florissant.     Two  specimens,  Nos.  1724,  2844. 

Sxiblamily  CONOCEPH AI.ID/E  Suil. 

Although  unknown  in  the  European  Tertiaries,  this  subfamily  of  locus- 
tarians,  pretty  well  developed  in  the  southern  half  of  the  United  States,  and 
far  more  so  than  in  Europe,  is  represented  by  two  forms  from  the  Tertiaries 
of  Florissant,  not  distantly  allied  to  forms  still  existing  in  our  country. 
(July,  1884.) 

ORCHELIMUM  Serville. 

This  genus,  not  before  found  fossil,  and  represented  in  North  America 
by  a  considerable  number  of  species,  especially  in  the  warmer  portions  of 
the  United  States,  is  found  in  the  shales  of  Florissant,  a  large  species  hav- 
ing been  disinterred.  In  its  broad  sense  the  genus  is  widely  distributed 
over  the  globe,  hut  in  a  narrower  one,  in  which  our  fossil  will  fall,  it  is.  I 
believe,  peculiar  to  America.  (July,  1884.) 

ORCHELIMUM  PLACIDUM. 

PI.  17,  Figs.  10  (  9  ),  18,  111  (  $  ). 

Though  obscurely  defined,  especially  in  the  very  parts  which  are 
necessary  to  examine  for  close  determination,  the  specimens  at  hand  have 
so  clearly  the  aspect  of  an  Orchelimum  that  we  may  safely  consider  them 
as  belonging  to  that  modern  genus,  which  Stal  unites  with  Xiphidium. 
Tlie  >pccics  is  a  very  large  one,  larger  even  than  O.  concinniu'n  Scudd., 
which  is  the  largest  known  to  me,  and  has  the  angulated  fastigium  (seen 
mi  ;i  side  \iewi  and  retreating  face  characteristic  of  the  genus.  The  folded 
tegmina  and  \\inj-e\tend  snme  distance  bevond  the  abdomen,  and  the  ovi- 
piisitor,  \\hicli  is  \\i-ll  preserved  and  permits  mie  ti>  see  that  the  upper  and 
ln\\  er  111; i iles  ;iiv  ,,)'  eijiial  length,  is  peculiar  I'm-  it>  length  and  bluntness  of 
tip.  It  is  alsn  much  slenderer  than  in  (  >.  cmicinnuin  and  less  curved,  in 
\\liidi  respects,  ii  approaches  Xiphidium. 
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Length  «,f  body,  '  :>>1""",  ?  2S""";  of  tegmina,  ,  L'9""" ;  of  liiiifl  t'einur, 
c?23""";  of  ovipositor,  16""";  breadth  of  latter  in  middle,  1.1""". 

Florissant.     Two  specimens,  Nos.  l.".55l  (>),  774S  and  U5f>50  (?). 

LOCUSTA  Linne. 

This  genus,  which  occurs  in  the  Old  and  New  Worlds  alike,  but  in  tin- 
New  World  only  in  the  western  portion  of  our  country,  has  never  before 
been  found  fossil,  several  species  referred  to  Locusta  belonging  elsewhere. 
Locusta  grcenlandica,  as  stated,  is  probably  one  of  the  Pseudophyllidse,  and 
the  Locusta  mentioned  by  Serres  as  found  at  Aix  is,  to  judge  from  his  ref- 
erence, one  of  the  Decticida-.  A  single  form  has  been  found  at  Florissant 
not  unlike  the  living  species.  (July,  1SX4.) 

LOCUSTA  SILENS. 
PI.  17,  Figs.  9,  10. 

A  single  specimen  showing  the  base  of  the  abdomen,  with  a  side  view 
of  the  folded  wings  and  tegmina  and  a,  portion  of  the  hind  femur,  indicates 
a  species  of  true  Locusta  about  as  large  as  L.  occidentalis  Thorn,  from  Cali- 
fornia, The  arrangement  of  the  veins  in  the  tegmina,  though  confused  by 
the  overlapping  of  the  wings,  is  nevertheless  distinctly  that  of  Locusta  proper: 
this  does  not  appear  in  the  plate,  where  the  mediastinal  and  internomedian 
nervules  are  not  shown,  and  the  scapular  vein  made  to  do  duty  as  the  costal 
margin.  The  wings  were  apparently  obscurely  griseous  and  perhaps  longi- 
tudinally streaked  as  in  the  recent  species  mentioned.  The  hind  femora 
were  slender  just  as  in  Locusta,  but  along  the  middle  of  the  outer  face  in 
the  thickest  portion  is  a  distinct  though  very  delicate  carina  showing  in 
some  parts,  as  in  Fig.  9,  a  very  delicate  spinulation.  The  modern  species 
mentioned  has  no  mid-lateral  carina. 

Length  of  tegmina,  42""";  width  of  same,  7mm  ;  probable  length  of  hind 
femora,  32""":  width  of  same,  ;>./>""". 

Florissant,     ( )ne  specimen,  No.  7544. 

Subtamily    OIIYI.T.ACRIDID^E    Stal. 

This  family  lias  been  supposed  to  have  a  great  antiquity,  but  this  may 
be  doubted,  since  I  have  shown  elsewhere  that  several  of  the  species  from 
( 'arbuniferous  deposits  referred  here  belong  rather  to  the  neuropteroid  series. 
We  find,  however,  several  Tertiary  species  referred  here,  two  from  Kadoboj, 
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i  irvllacris  charpentieri  lleer  and  («.  ungeri  Ilecr,  as  well  as  a  reference  to 
the  genus  by  Capellini  of  a  species  found  in  the  Italian  Tertiaries.  A  single 
American  species  lias  been  found.  (July,  1H84.) 

(JUVLLACKIS  Serville. 

All  tlit;  Tertiary  members  of  the  family  have  been  referred  loosely  to 
this  genus,  and  it  is  with  the  same  looseness,  necessary  from  its  imperfect 
state,  that  the  single  Florissant  species  is  also  referred  to  it.  The  presence 
of  this  form  at  Florissant  is  indicative  of  a  much  warmer  climate  than 
found  at  present  in  that  latitude.  (July,  1-S84.) 

GRYLLACRIS  CINKRIS. 
PI.  17,  Fijr.  17. 

Though  no  Grvllacris  proper  and  differing  considerably  even  from  the 
fossil  species  which  have  been  referred  here,  the  only  specimen  is  too 
obscure  to  speak  very  positively  of  its  affinities.  The  insect  is  of  very 
stout  form,  the  head  large,  appressed.  flattened  behind,  convex  in  front,  the 
eye  tolerably  large,  twice  as  long  as  deep;  the  thorax  stout,  the  abdomen 
very  stout,  full,  tapering  apically,  the  legs  rather  small,  the  tegmina  and 
wings  moderately  ample,  about  as  long  as  the  body.  Tegmina  with  a 
nearly  straight  costal  margin,  a  prominent  shoulder  near  tin-  base,  the  tip 
well  rounded  and  a  little  produced,  the  inner  margin  rather  full :  the  medi- 
astinal  veins  with  their  fan-like  distribution  occupy  the  basal  third  of  the 
costal  border;  the  scapular  vein  terminates  on  the  same  margin  a  little 
before  the  tip,  and  emits  equidistant,  parallel,  oblique,  superior  branches 
throughout  its  course;  the  externomedian  runs  parallel  to  the  former  :  in 
the  latter  half  of  the  wing  it  emits  inferior,  longitudinal,  parallel  branches 
which  occupy  the  whole  tip  of  the  wing,  and  from  before  the  middle  a  sin- 
gle branch  with  "Me  or  two  superior  nervules  parallel  to  the  others  ;  the 
nervules  below  this  have  also  a  longitudinal  direction,  but  their  attachments 
are  obscure  The  neuration  of  the  hind  wing  is  similar,  but  the  mediastinal 
and  scapular  areas  are  excessively  narrowed,  while  the  lower  areas  are 
expanded  as  in  most  orthopterous  hind  wings.  The  plate  is  in  error  in 
making  the  terminal  portion  of  the  externomedian  vein  branch  from  the 
M-apular  vein. 
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Length  of  l.ody,  25""";  of  head,  3nmi  ;  depth  of  same,  firji"  ;   length  of 
tegmina,  27""";  breadth  of  same,  8.5mm  ;  of  wing,  1L5""". 
Florissant.     One  specimen,  Nos.  4499  and  4642. 

LOCUSTARIJE  sp. 

Among  the  Orthoptera  noticed  in  the  Green  River  shales  is  a  tibia 
and  fragment  of  the  attached  femur  of  what  is  apparently  the  middle  leg  of 
a  Locustarian  about  the  size  of  ;i  Phylloptera. 

Green  River,  Wyoming.     No.  15233. 

Family  GRYLL1DES  Latreille. 

Fossil  species  of  this  family  are  not  numerous;  only  a  single  species 
hns  been  fully  described  from  amber,  and  a  second  figured  from  Oeningen. 
At  Aix,  however,  they  appear  to  be  tolerably  abundant,  for  Serres  men- 
tions no  less  than  seven  species,  of  which  two  are  Ghyllotalpae  (Heer  also 
mentions  a  Gryllotalpa  from  Oeningen),  one  a  Xya,  while  he  compares  the 
four  others  to  species  of  (Ecanthus,  Gryllns,  and  Nemobius.  Heer's  Oen- 
ingen species  is  probably  a  Nemobius  and  the  amber  species  one  of  the 
Trigonidii.1  AVe  have  also  seen  a  couple  of  species  of  Nemobius  from  Aix 
in  the  hands  of  M.  Oustalet  at  Paris.  Our  own  species,  three  in  number, 
all  appear  to  belong  in  close  proximity  to  one  another  and  to  the  Gryllida- 
proper,  but  require  for  their  proper  elucidation  to  be  classed  in  a  distinct 
genus.  They  all  come,  curiously,  from  the  Green  River  beds.  (June, 
1884.) 

PRONEMOBIUS  gen.  nov.  (?rp<\  Nemobius,  nom.  gen.). 

1  hiving  the  facies  of  Nemobius,  but  with  the  hind  femora  entirely  devoid 
of  spines,  or  even  serrulations.  The  species  seem  to  differ  considerably  in 
certain  points,  but  as  they  all  agree  in  this  particular,  which  is  unique,  not 
only  in  this  tribe,  but  among  Grvllides  generally,  they  are  placed  together. 

The  species  may  he  separated  as  follows: 

Table  of  tin1  x/ii'dex  tit'  J'niiii-nwhinn. 


Hi  ml  t'einorii  large,  exceeding  10"""  in  length  .........................................  1.   P.  indiiratiis. 

Hind  femora  small  or  medium  si/,ed.  less  than  8"""  in  length. 

Hind  femora  hiiiry  ..............................................................  2.  P.   tertianus. 

Hind  femora  smooth..  ........  3.   T5.  xmithii. 


'  Tlio  hind  tibiai  must  certainly  l»(  represented  as  shorter  than  they  should  he,  as  in  other  respects 
the  representation,  appears  to  be  that  of  a  < '\  rtoxiphns,  in  which  (as  in  all  Trigonidii)  the  hind  tibia.1 
are  very  nearly  as  long  as  or  longer  than  the  hind  femora. 
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I.  PRONEMOBIUS  INDURATUS. 

I  'I.  G,  Fitf.  18. 


This  species,  much  the  largest  of  the  three  here  described,  is  repre- 
sented by  two  hind  legs  and  a  portion  of  one  of  the  tegmina,  found  in  prox- 
imity to  one  of  the  legs.  The  wing,  shown  in  the  figure,  has  a  portion  of  the 
costal  field  displayed  on  the  left  with  three  or  four  parallel  veins  curving 
toward  the  margin,  one  of  them  forked  —  an  unusual  circumstance;  and 
on  the  right  the  larger  portion  of  the  basal  half  of  the  dorsal  field,  where 
the  simplicity  and  flowing  course  of  the  veins,  in  which  no  tympanum 
is  constructed,  indicates  a  female.  The  neuration,  however,  is  very  differ- 
ent from  the  prevailing  simple  type  of  the  Gryllida:  proper  and  much  more 
closely  resembles  that  of  the  Gryllotalpida-  or  of  some  Eneopterida',  the 
oblique  veins  of  the  middle  of  the  wing,  whose  course  is  toward  the  lateral 
margin  of  the  field,  being  offshoots  of  a  couple  of  basal  veins  whose  obliquity 
is  toward  the  inner  margin.  The  hind  femora  are  rather  slenderer  than 
usual  among  Gryllidu?,  but  not  so  slender  as  in  the  Eneopterida-  and  allied 
subfamilies,  rather  sparsely  hairy  above  and  with  the  outer  face  dusky,  and 
marked  by  pale,  oblique  lines.  The  hind  tibia  is  present  in  only  one  speci- 
men and  a  little  incomplete,  so  that  one  can  not  say  whether  it  is  longer  or 
shorter  than  the  femur  ;  it  is  uniformly  and  rather  sparsely  haired  throughout. 

Length  of  fragment  of  wing,  7'""'  ;  of  hind  femur,  ll-l-_)mm;  breadth  of, 
same,  3.25""11  ;  of  fragment  of  hind  tibia,  8.5"""  ;  breadth  of  same,  0.9""u. 

Green   River,  Wyoming.     Two   specimens,   Nos.   136,  i;J9,    Dr.   A.  S. 
Packard. 

2.  PKONEMOBIUS  TKKTIARIUS. 
I'l.  <>,  Figs,  i:;,  i'l,  J3. 

Nemobius  trrtiarim  Sc.udd.,  Bull.  II.  S.  Gool.  Geogr.  Snrv.  Tvrr.,  IV,  774  (1878J. 

This  species  was  first  described  from  legs  only,  by  which  it  was  judged 
that  the  insect  must  have  been  rather  smaller  than  our  common  Nemobius 
\  Hiatus  (Han.  ,  its  hind  femur  being  7mi"  long,  broad,  and  stout,  especially 
near  the  base,  where  it  measures  2.1""";  its  upper  halt'  is  covered  with  ex- 
ceedingly delicate,  n  -cum  I  >ent  hairs  directed  backward:  there  are  also  a 
tew  hairs  upon  the  slender  hind  tibia,  which  is  broken  just  where  it  begins 
to  enlarge,  showing  signs  of  the  upper  spines  ;  this  portion  is  about  throe- 
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fourths  the  length  of  the  femur.  The  front  femur  find  tibia,  which  are  each 
only  2.25"""  long,  also  indicate  a  small  species,  and  one  that  is  unusually  free 
from  spines,  no  hairs  even  being  discernible  on  this  front  leg. 

Since  then  other  and  more  perfect  specimens  have  come  to  hand,  in- 
cluding some  a  little  larger,  showing  its  size  to  be  about  that  of  the  recent 
species  referred  to.  The  body  has  the  same  general  form.  The  head  seems 
to  be  a  little  longer  in  proportion  to  its  breadth,  the  eyes  perhaps  a  little 
smaller,  the  basal  joint  of  antennae  the  same.  The  pronotum  is  of  the  same 
form,  but  both  head  and  pronotum  are  only  sparsely  clothed  with  very  short 
hairs.  All  the  winged  specimens  are  females,  and  the  tegmina  are  about 
three-quarters  the  length  of  the  abdomen,  much  more  delicately  constructed 
than  in  Nemobius,  the  veins  being  more  frequent  and  much  slenderer;  on 
the  costal  field  they  run  perfectly  parallel  at  a  slight  angle  from  the  lateral 
angle  between  the  fields  ;  on  the  dorsal  field  they  are  less  numerous,  heavier, 
straight,  and  parallel,  but  more  frequent  and  weaker  than  in  Nemobius  vit- 
tatus.  The  wings  are  fully  half  as  long  again  as  the  abdomen.  The  ovi- 
positor is  short,  not  reaching  to  the  wing  tips,  slender,  and  straight.  The 
hind  femora  are  shaped  as  in  Nemobius,  hairy,  the  hind  tibia1  shorter  than 
the  femora,  enlarging  a  little  toward  the  tip,  and  hairy,  but  without  a  trace 
of  spines  ;  the  hind  tarsi  are  about  half  as  long  as  the  tibia*,  the  first  joint 
longer  than  the  others  combined,  all  of  them  cylindrical. 

Length  of  body,  9.5mm  ;  tegmina,  6"""  :  wings,  9.5""" :  ovipositor,  :;.f>""" : 
hind  femur,  a""";  hind  tibia,  4.5""";  hind  tarsi,  2.5""". 

(Ireen  River,  Wyoming.  Seven  specimens,  Nos.  18,  20  (collected  by 
F.  C.  A.  Richardson);  41XX  (collected  by  S.  H.  Scudder) ;  and  Nos.  135, 
141,  142  and  144,  143  (collected  by  Dr.  A.  S.  Packard). 

3.  PRONEMOBIUS  SMITHII. 
PI.  (>,  Fig.  22. 

Two  specimens  of  this  species  are  preserved,  one  showing  a  side  view 
of  the  whole  body,  the  other  a  nearly  ventral  view  of  the  hinder  half ;  both 
appear  to  be  females,  but  the  hinder  portion  of  the  abdomen  is  lost  with  the 
ovipositor,  the  length  of  which  can  not  be  determined,  unless  some  obscure 
marks  behind  one  of  the  specimens  are  to  be  considered  as  indicating  that 
it  was  short  as  in  P.  tertiarius.  The  head  as  seen  on  a  side  view  is  as  long 
as  the  pronotum,  like  which  it  is  very  delicately,  almost  imperceptibly, 
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scal)rous  and  hairless;  the  eyes  are  small,  scarcely  more  than  one-fourth 
the  diameter  of  the  head;  the  tegmina  less  than  twice  as  long  as  the  pro- 
notum  ;  the  wings  very  long,  reaching  twice  as  far  as  the  tips  of  the  hind 
femora  ;  the  hind  legs  unusually  slender  and  smooth,  neither  femora  nor 
tibiae  being  even  hairy ;  the  tibia*  are  not  enlarged  at  their  extremity,  and 
'the  hind  tarsi  are  about  half  as  stout  as  the  tibia-,  with  a  long  basal  joint. 

Length  of  body  «s  preserved,  7""";  probable  entire  length,  S.5""" ; 
length  of  pronotum,  1.0""";  of  hind  wings,  8.;")""";  of  hind  femora,  3.5n>m  ; 
breadth  of  same,  1.1""";  length  of  hind  tibia-,  2.5""" ;  breadth  of  same,  0.2""". 

Named  after  Prof.  S.  1.  Smith,  of  Yale  College,  who  has  contributed 
to  our  knowledge  of  the  Orthoptera  of  New  England.  The  species  is  smaller 
than  the  preceding,  has  proportionally  much  longer  wings  and  a  smoother 
integument. 

Green  River,  Wyoming.  Two  specimens,  Nos.  134,  145,  Dr.  A.  S. 
Packard. 


With  this  group  we  reach  the  most  important  section  of  the  present 
work,  since  it  of  all  the  lower  orders  of  insects  was  far  the  most  abundant 
at  Florissant.  As,  however,  the  group  is  divisible  into  two  great  suborders 
under  which,  separately,  such  general  statements  as  seem  appropriate  regard- 
ing the  relative  representation  of  the  families  will  be  given,  we  reserve  here 
only  a  brief  remark  or  two  upon  the  relation  of  the  two  suborders. 

I  presume  it  can  not  be  far  wrong  to  state  that  the  homopterous  fauna 
of  any  given  region  of  considerable  extent  in  the  north  temperate  zone  is  to 
the  heteropterous  fauna  as  about  one  to  three,  or,  in  other  words,  that  about 
25  per  cent  of  the  hemipterous  fauna  is  homopterous.  These  figures  are 
the  result  of  the  comparisons  of  several  faunal  lists.  In  Mr.  Uhler's  List  of 
the  Hemiptera  of  the  United  States  west  of  the  Mississippi  (the  geographical 
area  of  our  present  work),  the  Homoptera  hold  a  still  more  insignificant 
place,  forming  scarcely  more  than  13  per  cent  of  the  whole.  In  tropical 
countries  a  very  different  proportion  obtains,  the  Homoptera  holding,  or 
nearly  holding,  their  own  beside  the  Heteroptera,  and  subtropical  countries 
or  those  which  feel  the  direct  influence  of  their  proximity  show  an  inter- 
mediate position ;  thus  in  Berg's  Enumeration  of  the  Argentine  Hemiptera 
the  proportion  of  the  Homoptera  to  the  whole  is  almost  exactly  30  per  cent 
Now,  it  is  precisely  this  proportion,  40:93,  or  30  per  cent,  which  Heer  found, 
the  fossil  Homoptera  to  hold  in  his  first  essav  on  the  fossil  Hemiptera  of 
Oeningen  and  Radoboj.  A  careful  enumeration  of  the  fossil  Hemiptera  of 
Europe  to-day  gives  the  Homoptera  34  per  cent  of  the  whole  fauna  ;  but,  if 
those  from  the  amber  (which  greatly  heighten  the  proportion  of  Homoptera) 
be  excluded  and  we  reckon  those  of  the  rocks  only,  the  Homoptera  have  27 
PIT  cent.  On  the  other  hand,  if  we  take  only  the  fauna  of  the  Oligocene  of 
Europe,  including  the  amber,  the  proportion  of  the  Homoptera  amounts  to 
.41  per  cent.  Tins  rlea.rly  indicates  an  approach  to  tropical  relations.  Our 
own  Tertiary  fauna,  is  almost  exclusively  Oligocene,  and  has  been  found  in  a 
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multitude  of  minor  points  to  show  distinct  tropical  relations,  and  it  therefore 
becomes  of  peculiar  interest  to  learn  the  numerical  relation  herein  of  the 
Homoptera  to  the  lleteroptera.  Now  here,  much  as  in  the  Oligocene  of 
Europe,  we  tiud  the  Efomoptera  claiming  40  per  cent  of  the  whole  hemip- 
terous  fauna.  The  significance  of  these  figures  can  hardly  be  doubted. 
^  The  number  of  Tertiary  Hemiptera  of  the  whole  world  is  now  t<>  be 

reckoned  at  5(>M,  of  which  355  are  Heteroptera  and  214  Homoptera.  The 
abundance  of  Hemiptera  in  our  Western  Tertiaries  may  perhaps  fairlv  be 
pictured  when  we  remember  that  Ileer  in  his  first  elaboration  of  those  found 
in  the  rocks  of  Europe  enumerated  133,  and  that  in  the  present  work,  the 
first  elaboration  of  those  of  America,  the  number  is  almost  exactly  double, 
2C5. 

In  studying  this  group  I  have  been  greatly  aided  by  many  kind  favors 
from  my  friends,  Mr.  P.  II.  Uhler,  of  Baltimore,  and  .Mr.  K.  P.  Van  Duzee, 
of  Buffalo. 

Order   HOMOPTER^   Latreille. 

The  variety  of  forms  referable  to  the  families  of  Homoptera  that  have 
been  found  in  the  American  rocks  is  not  a  little  surprising,  and  it  includes 
some  remarkable  forms.  All  the  families  are  represented  excepting  the 
Stridulantia,  and  this  exception  is  the  more  noticeable  because  the  presence 
of  this  family  has  been  signalized  in  several  instances  in  the  European  Ter- 
tiary rocks,  and  species  believed  to  belong  here  have  even  been  found  in 
the  Mesozoic  deposits.  Yet  two  families,  Coccidse  and  Psyllid;r,  occur  with 
us,  and  have  not  yet  been  found  in  European  rocks,  though  Coccida-.  are 
known  from  the  Baltic  amber.  In  all  we  find  represented  six  families,  thir- 
teen subfamilies,  fifty-five  genera,  and  one  hundred  and  twelve  species  in 
the  four  hundred  specimens  that  have  been  examined. 

The  families  Coccida}  and  Psyllidse,  however,  are  very  feeblv  ivpre- 
•>i-nted  by  a  few  examples  only,  the  great  bulk  of  the  fossils  both  in  Eu- 
rope and  America  belonging  to  the  four  families,  Aphides,  Fulgorina, 
Jassides,  and  Cercopidse;  in  each  of  these,  with  the  possible  exception  of 
tin- .lasside-,  the  \arietyand  abundance  of  forms  is  greater  in  America  than 
in  Europe,  even  including  the  types  from  amber,  while  a  comparison  of  the 
rock  deposits  alone  would  show  a  vast  preponderance  on  the  American  side. 
In  individuals  the  <  Vivopida;  easily  hold  the  first  rank,  and  this  appears  to 
lie  true  in  Europe  a^  in  America;  next  follow  the  Aphides,  lor  which  in 
\ariet  \  of  t\  pe  and  in  interest  America  far  excels.  The  .lassides  appear  to 
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present  relatively  the  least  interest,  but  the  absence  from  American  deposits 
of  one  whole  division  of  that  family,  the  Membracida,  is  rather  surprising 
in  view  of  their  presence  (though  rarely)  in  European  deposits  and  their 
relative  abundance  in  America  to-day. 

The  following  tabular  enumeration  of  the  species  and  genera  occurring 
in  the  European  and  American  Tertiaries  may  serve  to  present  in  a  clearer 
light  the  agreements  and  disparities  between  them.  The  American  list  is 
drawn  from  the  descriptions  in  the  present  work,  while  the  European  is  from 
miscellaneous  sources,  and  includes  all  those  genera  and  species  which  have 
been  merely  indicntnl  as  occurring  in  certain  deposits,  and  so  it  might  fairly 
be  considerably  reduced.  It  should  not  be  overlooked,  moreover,  that  it 
includes  all  the  amber  forms  : 

Xuntinai'y  list  of  kitoirti  /o*.s/V  Hotnoptera. 


Families. 

A  j'iea. 

Europe. 

(il'MITU.     Spi'rir.-. 

Genera.  Sprrirs. 

Cnrrida-             .     .            ..     .     . 

1           1 

15           :;•-! 
',!               2 
Hi             29 
11            21 
!<:>             27 
0               0 

Ci 
.1 
(I 
7 
;i 
4 
1 

9 
20 

0 
18 
24 
24 
7 

Aphides           .  ..    . 

I'.syllida-   .        ..            

Fu!"oi'inn.  .  .   .   . 

Jassides  .     .. 

I  Vl  i-opida1              .  .         ... 

Stridulautia 

Total  „ 

55           112 

31 

102 

If  we  exclude  the  amber  forms  and  compare  the  fauna  of  the  rocks 
only,  we  shall  reach  a  very  different  result,  as  the  following  table  shows: 


Table  of  fossil  Homoptera  from  rock 


Families. 

America. 

Europe. 

Genera. 

Sprrirs. 

Genera. 

Sprrics. 

('oo-ida'...  .-  . 

1 
15 
•J 
L6 

11 
in 
0 

1 

:v.' 
2 
29 
•J] 
27 
(I 

0 
:! 
(i 
:5 
8 
4 
1 

II 

8 
0 

:; 

18 
21 
G 

]'svllid:r   .  .      .    . 

Fultrorina  . 

.lassidrs  

(  Vrroltul:!'  .           .  _ 

Strid  iilant  ia 

Tolal       

55            112              19             5ti 
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Tliis  table  shows  clearly  how  poorly  the  Aphides  and  Fulgorina  are 
preserved  in  the  European  as  compared  with  the  American  rocks. 

It  has  been  necessary  to  establish  a  large  number  of  new  generic  groups 
to  contain  the  American  forms,  which  perhaps  would  not  have  been  the  case 
to  the  same  extent  had  a  really  good  selection  of  existing  tropical  American 
,  types  been  accessible ;  for  the  affinities  of  nearly  the  whole  homopterous 
fauna  of  our  Tertiaries  are  plainly  subtropical.  It  is  curious  to  see  how 
highly  developed  some  apparently  extinct  typ»s  were  in  that  day  ;  the  family 
groups  were  quite  as  trenchant  as  now,  and  while  we  find  in  some,  as  in 
Aphides,  marked  departures  from  modern  structure,  it  in  no  way  appears  to 
affect  the  family  characters  or  to  mark  any  approach  toward  the  neighboring 
groups.  Some  genera  now  apparently  extinct  seem  to  have  attained  a  high 
degree  of  differentiation,  as  witness  Aphidopsis  among  the  Aphides,  Dia- 
plegma  among  the  Fulgorina,  Palecphora,  Lithecphora,  and  Palaphrodes 
among  the  Cercopidae  ;  of  all  of  these  there  were  several  species,  and  more 
than  occur  in  any  other  generic  group  excepting  Agallia  among  the  Jassides, 
which  is  equal  to  the  least  prolific  of  them.  As  a  general  rule  it  is  also  in 
just  these  genera  that  the  individuals  are  the  most  abundant,  notably  among 
the  Cercopidse,  which  as  a  family  is  almost  twice  as  numerous  as  all  the 
others  together,  though  the  least  among  these  larger  families  well  provided 
with  generic  distinctions ;  for  the  three  genera,  Palecphora,  Lithecphora,  and 
Palaphrodes,  with  their  fifteen  species,  not  only  outnumber  in  specific  types 
the  other  seven  genera  of  Cercopidas  (twelve  species),  but  they  contain  more 
than  nine-tenths  of  the  individuals  of  this  family  which  have  passed  under 
my  eyes. 

Family  COCCI  D^E. 

The  only  fossils  of  this  group  hitherto  known  are  some  that  occur  in 
amber.  Three  species  referred  to  Monophlebus  were  described  and  figured 
by  (jrermar,  and  Menge  has  since  added  short  descriptions  of  half  a  dozen 
species  referred  to  Aleurodes,  Coccus  (2),  Dorthesia,  and  the  extinct  genera 
Ochyrocoris  and  Polyclona.  To  these  we  are  able  to  add  a  single  species 
from  FI.>ri>s;mt. 

MONOPHLEBUS  Leach. 

This  is  an  Old  \Vurld  genus  which  has  never  been  detected  living  in 
America.     The  species  are  largely  from  tropical  regions,  but  a  single  one 
is  rec<>L!iii/.ed  from  Km-ope.     On  this  account  there  is  special  interest  in  the 
M.I.  \IH 10 
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occurrence  of  three  species  of  this  group  in  Prussian  amber,  described  by 
Germar  in  Koch  and  Berendt's  great  work,  and  it  is  still  more  interesting 
to  find  a  species  apparently  belonging  to  this  genus  from  the  shales  of  Flor- 
issant, Colorado. 

MONOPHLEBUS    SIMPLEX. 

The  single  specimen  referred  to  this  genus  agrees  better  with  the  fossil 
than  with  recent  types.  It  is  a  fairly  well  preserved  body,  with  the  dorsal 
surface  uppermost,  but  slightly  turned  to  one  side ;  the  wings  partially 
expanded,  and  all  the  legs  of  one  side  showing  excepting  the  tarsi ;  unfortu- 
nately no  antennae  are  preserved.  The  head  is  small  and  subcircular;  the 
thorax  large,  subquadrate,  tapering  abruptly  in  front  to  the  width  of  the 
head,  which  is  hardly  more  than  half  the  width  of  the  thorax.  Wings  of 
the  shape  of  those  of  M.  pinnatus  from  amber,  about  three  times  as  long  as 
broad,  well  rounded,  showing  with  distinctness  only  the  subcostal  vein 
which  runs  from  near  the  base  toward  the  costa,  on  approaching  whicli  it 
follows  the  thickened  margin  almost  exactly  parallel  to  it  to  the  extreme 
tip  of  the  wing,  much  as  is  seen  to  be  the  case  in  M.  pinnatus,  though  hen- 
separated  more  widely  from  the  shoulder  of  the  wing  at  its  base ;  besides 
these  there  are  only  visible  the  base  of  the  median  vein  from  which  the  sub- 
costal takes  its  rise,  running  but  an  extremely  short  distance  into  the  heart 
of  the  wing,  and  a  mere  spur  of  the  lower  vein  which  arises  barely  before 
the  subcostal  and  runs  into  the  heart  of  the  wing  a  less  distance  than  does 
the  oblique  basal  part  of  the  subcostal.  The  legs  are  subequal  in  length  : 
the  tibiae  a  little  longer  than  the  femora  and  scarcely  slenderer ;  all  are 
slight.  The  abdomen  is  long  oval,  well  rounded  behind,  and  composed 
distinctly  of  nine  joints,  of  which  the  penultimate  is  very  slight  but  the  lire- 
ceding  ones  subequal,  with  no  signs  of  any  lateral  or  terminal  appendages 

Length  of  body,  3.25mm ;  breadth  of  same,  1""";  length  of  wing,  2.5mm  ; 
breadth,  0.8mm;  length  of  hind  femora,  0.7mra  ;  hind  tibia?,  0.75mm. 

Florissant.     One  specimen,  No.  7561. 

Family  APHIDES  Leach. 

One  would  hardly  suppose  that  objects  of  such  extreme  delicacy  and 
minute  size  as  plant  lice  would  be  found  in  a  fossil  state.  Yet  they  are  by 
no  means  infrequent,  and  have  even  been  found  in  the  Secondary  deposits 
of  England ;  for  in  Brodie's  work  two  objects  which  appear  to  be  wingless 
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forms  are  figured,  and  besides  these  another  winged  plant  louse  of  a  diminu- 
tive size,  showing  the  characteristic  venation  of  the  groui).  In  the  Ter- 
tiary rocks  a  considerable  number  of  species  have  been  found;  most  of  these 
have  been  referred  to  Aphis  (twelve  species)  and  Lachnus  (eight),  and  so 
belong,  like  the  bulk  of  living  species,  to  the  subfamily  Aphidinae ;  but 
the  Peniphiginje  are  represented  by  a  Pemphigus  from  Oeningen  and  the 
Schizoneurinpe  by  a  Schizoneura  from  amber.  Besides  occurring  in  these 
localities  they  have  also  been  found  at  Radoboj,  Aix,  and  Ain,  in  Europe, 
and  we  can  now  add  several  localities  in  our  own  country.  That  they  are 
not  scarce  in  amber  is  shown  by  Menge's  collection,  which  in  18")  6  included 
fiftv-six  specimens.  But  these  are  few  compared  with  the  number  from 
Florissant,  where  more  than  one  hundred  specimens  have  been  found,  about 
seventy  of  them  determinable,  though  in  the  other  American  localities — 
Green  River  and  Quesnel,  British  Columbia — only  two  or  three  specimens 
have  occurred.  Indeed,  by  the  present  publication  the  number  of  known 
fossil  species  is  doubled. 

There  are  some  remarkable  features  about  the  Florissant  forms.  The 
mass  of  them  belong,  as  is  the  case  with  those  from  the  European  Tertiary 
rocks,  to  the  Aphidime  proper.  But  both  here  and  in  the  Schizoneurinae,  to 
which  the  remainder  appertain,  we  are  met  by  two  remarkable  facts,  one 
that  the  variation  in  the  neuration  of  the  wings  is  very  much  greater  than 
occurs  among  the  genera  of  living  Aphidiiue  and  Schizoneurinse,  and  greater 
also  than  occurs  in  the  known  Tertiary  forms  of  Europe,  requiring  the 
establishment  of  a  large  number  of  genera  to  represent  this  variation  :  and, 
second,  that  at  the  same  time  there  is  one  feature  of  their  neuration  in 
which,  without  an  exception,  they  uniformly  agree,  and  differ  not  only 
from  the  modern  types  but  from  the  European  Tertiary  insects  This  fea- 
ture is  the  great  length  and  slenderness  of  the  stigmatic  cell,  due  to  the 
removal  of  the  base  of  the  stigmatic  vein  to  the  middle  (or  to  before  the 
middle,  sometimes  even  to  the  base)  of  the  long  and  slender  stigma,  and  its 
slight  curvature;  it  is  a  fact  of  particular  interest,  in  this  connection  that 
in  the  oiil\  wing  we  know  from  the  Secondary  rocks  precisely  this  feature 
occurs,  as  illustrated  in  Brodie's  work  (see  PI.  4,  Fig.  3).  So,  too,  the  cubital 
>l>ace  is  largelv  coriaceous,  so  that  the  postcostal  vein  may  be  considered 
a-  exceedingly  broad  and  merging  eventually,  without  the  intervening  lack 
•  •I'  opacity,  into  ihr  -ti-ma  proper.  As  a  general  rule  the  wings  are  also 
\er\  long  and  narrow  and  the  legs  exceedingly  long.  In  all  these  charac- 
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teristics  the  American  plant  lice  appear  as  a  rule  to  differ  from  forms  so  far 
described  from  the  European  Tertiaries.  The  single  winged  species  figured 
\)y  Berendt  from  amber,  however,  shows  precisely  this  character  as  far  as 
the  length  of  the  stigmatic  cell  is  concerned,  which  is  about  two-fifths  the 
length  of  the  wing.  These  figures  are  incorrectly  copied  by  Buckton,  with 
the  remark  that  the  neuration  is  abnormal,  which  it  certainly  is  in  his  figure. 
It  will  be  interesting  to  know  whether  the  other  species  of  the  Baltic  amber 
will  .show  a  similar  departure  from  the  condition  of  the  stigmatic  cell  in 
modern  types.  Not  a  single  one  of  the  Florissant  forms  can  be  referred  to 
an  existing  genus. 

Table  of  the  genera  of  Aphides. 
Cubital  vein  twice  forked Apllidiiiie. 

Cubital  veiu  arising  at  less  than  half  the  distance  from  the  first  oblique  to  the  stigmatic  vein. 

Stigmatic  vein  arising  midway  between  the  first  and  second  forks  of  the  cubital  vein  or  dis- 
tinctly nearer  the  second  fork. 
Origin  of  the  stigmatic  vein  midway  between  the  first  and  second  forks  of  the  cubital  vein. 

Apex  of  cell  about  three  times  as  broad  as  its  base 1.  Cataneura. 

Apex  of  cell  about  ,si\  times  as  broad  as  its  base '2.  ArchilacJinim. 

Origin  of  the  stigniatie  vein  scarcely  or  not  before  that  of  the  second  fork  of  the  cubital 

vein. 
Base  of  second   oblique  vein  several  times  nearer  the  first   oblique   than  the  cnliilal 

vein 3.  Geranchitm. 

Base  of  the  second  oblique  vein  midway  between  the  first  oblique  and  the  cubital 

vein 4.  Sbenaphis. 

The  stigmatic  veiu  arising  opposite  the  first  fork  of  the  cubital  vein  or  distinctly  nearer  it 

than  the  second. 
First  cubital  branch  nearly  or  quite  four  times  as  long  as  the  basal  stem  of  the  cubital 

veiu 5.  Aphantaphis. 

First  cubital  branch  at  most  three  times  as  long  as  the  basal  stem  of  the  cubital  vein. 
First  oblique  veiu  parting  from  the  main  vein  at  an  angle  of  less  than  55°. 

6.  Siplionophoroidee. 
First  oblique  vein  parting  from  the  main  vein  at  an  angle  of  more  than  70°. 

7.  Lithaphis. 

Cubital  vein  arising  at  half  or  more  than  half  the  distance  from  the  first  oblique  vein  to  the  stig- 
matic  vein. 

Main  veins  arising  at  nearly  equal  distances  apart 8.  Tephraphis. 

Main  veins  arising  at  distinctly  unequal  distances  apart. 

Second  oblique  vein  at  base  rarely  so  much  as  twice  as  uear  the  first  oblique  as  the  cubital 

vi- in y.  Aphiiioji.ii- 

Srroud  oblique  vein  a. I   base  four  times  as  near  the  first  oblique  as  the  cubital  veiu. 

The  first,  oblique  vein  straight,  not  two-thirds  as  long  as  the  second  oblique  vein,  and 

considerably  divergent  from  it Id.  Uri/flap/ii*. 

First  oblique  veiu  curved   out  ward,  nearly  as  long  as  the  second  oblique  vein,  anil 

hardly  divergent  from  it  11.  Sychnotrochua. 

Cubital  vein  once  forked Sdlizoll<*lirilli£. 

Cubital  vein  arising  at.  more  than  half  the  distance  from  the  first  oblique  vein   to  the  atiginatic 

vein '. 12.  Scliizo»euroide». 

Cubital  vein  arising  at  less  than  half  the  distance  from  the  first  oblique  vein  to  the  stigmatic  vein. 

Cubital  vein  Corking  beyond   the  base  of  the  stigmatic  veiu 13.  Amalcmchum. 

Cubital  icin  Corking  before  (lie  base  of  the  stigmatic  vein. 

Base  of  second  diseoid.-il  cell  less  than  three  times  the  width  of  that  of  the  first. 

14.  AnconotuH. 
Base  of  second  discoidal  cell  more  than  five  times  the  width  of  that  of  the  first. 

15.  Pterostigma. 
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1.  CATANEURA  gen.  nov.  (Hard,  vevpa). 

Head  very  small,  apparently  destitute  of  frontal  tubercles.  Antenme 
unknown.  Fore  wing's  with  the  stigmatic  vein  arising  from  the  middle  of 
the  -stigma.  Cubital  vein  twice  forked,  the  first  time  f;>r  from  its  origin, 
which  is  near  the  middle  of  the  proximal  half  of  the  space  between  the  base 
of  the  first  oblique  and  stigmatic  veins,  the  second  time  about  as  far  beyond 
the  origin  of  the  stigmatic  as  that  is  beyond  the  first  fork  of  the  cubital 
vein.  The  second  oblique  vein  arises  a  little  nearer  the  first  oblique  than 
the  cubital  vein,  the  first  at  a  slightly  less  angle,  the  first  discoidal  cell 
between  them  about  three  times  as  broad  on  the  hind  margin  as  at  the  base. 
Legs  moderately  slender,  the  hind  femora  about  half  as  long  as  the  fore 
wings.  Abdomen  broad  ovate,  apparently  with  a  short  and  stout  cauda. 

Table  of  the  species  of  Catancura. 

First  discoidal  coll  more  transverse  than  longitudinal;  cubital  vein  very  distant  from  the  stigmatic, 
approaching  the  second  oblique  vein 1.  C.  obtain. 

First  discoidal  cell  as  longitudinal  as  transverse;  cubital  vein  approximating  the  stigmatic  rather 
than  the  second  oblique  vein 2.  C.  rileyi. 

I.  CATANEURA  ABSENS. 

The  single  specimen  shows  little  beside  the  wings  folded  flatly  over 
the  back,  but  the  head  and  thorax  and  one  of  the  femora  are  also  preserved. 
The  fore  wing  is  about  three  times  as  long  as  broad.  The  first  oblique  vein 
is  straight  and  very  long,  parting  at  the  postcosUil  at  an  angle  of  about 
thirty-five  degrees;  second  oblique  vein  slightly  sinuous,  parting  from  the 
postcostal  at  an  angle  of  about  forty-five  degrees ;  the  first  discoidal  cell 
between  them  very  long  considering  that  it  is  more  transverse  than  longi- 
tudinal, the  base  moderately  narrow,  the  apex,  as  measured  on  the  hind 
margin,  about  three  times  as  broad  as  the  base.  Cubital  vein  taking  an 
exceptionally  low  course,  so  as  to  be  very  distant  from  the  stigmatic  vein 
throughout,  first  forking  half-way  to  the  hind  border,  then  bent  outward. 
Stigmatic  vein  arcuate  and  divergent  at  base. 

Length  of  body,  4""" ;  of  fore  wing,  6.5mm. 

Florissant.     One  specimen,  No.  607. 

'2.  CATANEURA  RILEYI. 

Tlio  head  with  part  of  the  antenna-,  the  thorax  with  most,  of  the  legs 
and  one  winir,  and,  obscurely,  the  abdomen  are  preserved  in  the  single 
example  known.  The  fore  wing  is  about  three  and  a  half  times  longer  than 
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broad.  The  first  oblique  vein  is  straight  and  parts  from  the  postcostal  at 
scarcely  more  than  forty  five  degre.es,  and  the  second  oblique,  which  is  also 
straight,  at  as  little  less,  the  first  discoidal  cell  being,  nevertheless,  only 
moderately  long  and  narrow,  and  more  than  three  times  as  broad  on  the  hind 
margin  as  at  base.  Cubital  vein  broadly  arcuate,  occupying  the  middle 
of  the  space  assigned  to  it,  first  forking  at  scarcely  more  than  a  third  way 
to  the  hind  margin  and  again  at  less  than  half-way  to  the  tip.  Stigmatic 
vein  parting  very  narrowly  from  the  stigma,  so  that  the  stigmatic  cell  is  very 
slender  and  nearly  or  quite  a  third  the  length  of  the  wing. 

Length  of  body,  4mm  ;  of  fore  wing,  6mm. 

Named  for  Dr.  Charles  Valentine  Riley,  whose  researches  on  the  grape 
root  aphid,  Phylloxera,  to  mention  only  this,  are  widely  known. 

Florissant.     One  specimen,  No.  2916. 

2    ARCHILACHNUS  Buckton. 

ArcMacknus  Buckt.,  Monogr.  Brit.  Aphides,  IV,  177  (1883). 

The  head  appears  to  be  without  frontal  tubercles,  and  the  antennae  are 
slender,  almost  as  long  as  the  body  (perhaps  longer),  with  the  basal  joints 
as  in  Aphis.  Fore  wings  with  the  stigniatic  vein  arising  from  the  middle  of 
the  stigma.  Cubital  vein  twice  forked,  the  first  time  at  a  moderate  distance 
from  its  origin,  which  is  near  the  middle  of  the  proximal  half  of  the  space 
between  the  base  of  the  first  oblique  and  stigniatic  veins,  the  second  time 
as  far  beyond  the  origin  of  the  stigniatic  as  it  is  beyond  the  first  fork  of  the 
cubital  vein.  Second  oblique  vein  arising  a  little  nearer  the  first  oblique 
than  the  cubital  vein,  at  an  angle  of  about  forty -five  degrees  with  the  post- 
costal,  the  first  at  a  distinctly  less  angle,  so  that  the  first  discoidal  cell 
between  them  i.s  about  six  times  as  broad  on  the  hind  margin  as  at  the 
base.  Legs  moderately  stout,  the  hind  pair  about  as  long  as  the  fore 
wings.  Abdomen  broad  ovate  with  a  short  and  moderately  stout  cauda. 

The  genus  was  not  separately  characterized  by  Buckton.  I  do  not  see 
any  special  relation  to  Lachnus. 

Table  of  the  species  of  ArohVachnus. 

Large  and  stout  species.  Ciiliitnl  vein  l>rni  ;it  its  first  furcation,  otherwise  str.liglit. .  .1.  A.  pcniiatus. 
Small  and  sleuder  Hpecios.  Cubital  veiu  gently  aicuato  throughout  tho  lirst  two-thirds  of  its  course. 

2.  A.  mudyei. 
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1.  ARCHILACHNUS  PENNATUS. 

I'l.  18,  Figs.  1,  15-17. 
Archilachnui  ptnnatui  Buckt.,  Mono,;r.  Brit.  Apliideo,  IV,  177,  PI.  133,  Fig.  3  (1883). 

As  preserved,  the  head  and  thorax  are  uniform  and  considerably  darker 
/  than  the  abdomen.  The  body  is  stout.  Fore  wing  more  than  two  and  a 
half  times  longer  than  broad,  with  the  postcostal  vein  thick,  straight,  and 
iiiiit'nrni,  running  into  the  very  long  and  fusiform  stigma,  and  separated  by 
a  narrow  space  from  the  margin,  which  is  gently  convex,  and  so  a  little  more 
distant  at  base.  First  oblique  vein  arising  at  one-third  the  distance  from 
the  base  of  the  wing  to  the  stigmatic  vein,  straight,  parting  from  the  post- 
costal  at  an  angle  of  about  sixty  degrees  ;  second  oblique  vein  arising  very 
close  to  the  first,  straight,  or  very  slightly  sinuate  or  arcuate,  parting  from 
the  postcostal  at  an  angle  of  forty-five  degrees  ;  first  discoidal  cell  much 
widened  distally,  being  five  or  six  times  broader  on  the  hind  margin  than 
at  base.  Cubital  vein  arising  twice  as  far  from  the  second  as  the  second 
from  the  first  oblique  vein,  with  its  first  branch  completely  parallel  to 
tli«'  second  oblique  vein,  first  forking  at  a  triHe  more  than  one-third  the 
way  out,  and  again  about  half-way  from  the  first  fork  to  the  apex  of  the 
wing,  varying  in  individuals,  at  the  first  fork  bent  slightly  but  beyond 
almost  perfectly  straight.  The  stigmatic  vein  is  arcuate  and  parts  sometimes 
\\iilelv,  sometimes  narrowly  from  the  stigma,  so  that  the  stigmatic  cell  is  of 
variable  slenderness,  though  always  more  than  a  third  as  long  as  the  wing. 

Length  of  body,  4'uni ;  of  fore  wing,  6.6mm ;  hind  femora,  2.5""" ;  hind 
tibiae,  3.7;V"m. 

Florissant.     Five  specimens,  Nos.  177,  4615,  6993,  9221,  12727. 

2.  ARCHILACHNUS  MUDOEI. 

Tin-  >iugle  specimen  is  excellently  preserved  on  a  dorsal  view,  except 
that  tin-  overlapping  fore  wings  are  somewhat  confused,  lying  upon  the  top 
nt  the  l>ac-k,  and  that  one  wing  is  doubled  upon  itself  The  body  is  rather 
-li-inler.  tin-  head  and  thorax  darker  than  the  scarcely  perceptible  abdomen 
ami  apparently  mottled.  Fore  wings  with  the  postcostal  vein  and  stigma 
as  in  A.  peimatiis  tin1  tir>t  oblique  vein  arising  at  a  little  more  than  one- 
thinl  thr  ili-tanre  tVmii  the  base  of  the  wing  to  the  stigmatic  vein,  but  other- 
wise like  the  M -mi  nl  oblique  vein,  as  in  A.  peiuiatus ;  the  first  discoidal  cell 
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is  much  more  open,  but  how  much  the  condition  of  the  specimen  does  not 
show.  Cubital  vein  arising  scarcely  farther  from  the  second  oblique  vein 
than  the  latter  is  from  the  first,  forking  much  as  in  the  preceding  species, 
but  passing  in  a  gently  arcuate  course  midway  in  the  space  allotted  to  it. 
The  stigmatic  vein  parts  gently  with  a  considerable  arcuation,  but  not  very 
widely,  from  the  stigma,  the  cell  being  apparently  about  one-third  the  length 
of  the  wing. 

Length  of  body,  3.5mm ;  fore  wing,  4.75mm ;  hind  femora,  2.4mm ;  hind 
tibia  and  tarsi,  4.6mm. 

In  memory  of  Benjamin  Franklin  Mudge,  the  Kansas  geologist  and 
paleontologist. 

Florissant.     One  specimen,  No.  13328. 

3.  GEEANCHON  gen.  nov.  (yepaiof,  dynobv). 

Wings  only  known.  Fore  wing  with  the  stigmatic  vein  arising  from 
the  middle  of  the  stigma.  Cubital  vein  twice  forked,  the  first  time  very  far 
from  its  origin,  which  is  near  the  middle  of  the  proximal  half  of  the  space 
between  the  base  of  the  first  oblique  and  the  stigmatic  veins,  the  second 
time  scarcely  behind  the  base  of  the  stigmatic  vein.  Second  oblique  vein 
arising  many  times  nearer  the  first  oblique  than  the  cubital  vein  and  close 
to  the  former,  the  first  discoidal  cell  between  them  about  ten  times  broader 
on  the  hind  margin  than  at  the  base. 

Table  cf  the  species  of  Geranchon. 

Cubital  vein  runuiug  considerably  below  the  middle  of  its  area,  its  branches  straight  ..  ..1.  G.  damsii. 
Cubital  vein  running  through  the  middle  of  its  area,  its  branches  arcuate 2.  G.  petrorum. 

1.  GERANCHON  DAVISII. 

Only  the  wing  is  preserved  and  the  base  is  broken,  but  it  may  be  judged 
to  have  been  fully  three  times  as  long  as  broad.  The  postcostal  vein  is  very 
broad  and  straight,  merging  into  the  slightly  thickened  fusiform  stigma ;  next 
the  base  ii  is  rather  far  removed  from  the  costal  margin.  The  first  oblique 
vein  parts  at  an  angle  of  about  sixty  degrees  with  the  postcostal  and  is 
straight;  the  second  at  an  angle  of  forty-five  degrees  and  is  straight  nearly 
to  the  tip,  which  is  lost  but  appears  to  bend  outward,  so  that  the  first  dis- 
coidal cell  between  them,  very  narrow  at  base  and  broadening  at  tip,  is  ex- 
cessively different  in  width  at  its  two  extremities.  Cubital  vein  faint  at  its 
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origin,  but  apparently  arising-  four  times  as  far  from  the  second  oblique  as 
the  second  from  the  first:  it  forks  at  somewhat  less  than  half-way  to  the 
hind  border  and  runs  by  a  series  of  bends  at  a  long  distance  below  the 
middle  of  its  area,  forking  a  second  time  nearly  as  far  from  the  first  as 
the  first  from  its  root.  The  stigmatic  vein  is  arcuate  and  diverges  rather 
7  widely  from  the  stigma,  but  the  length  of  the  stigmatir  cell  can  not  be 
determined. 

Length  of  fragment,  3.5""":  probable  length  of  wing  4.4°"";  breadth, 

1  4"nm 

Named  for  Prof.  William  Morris  Davis,  of  Harvard  College. 
Florissant.     One  specimen,  No.  14053. 

2.  GERANCHON  PETRORUM. 
PI.  2,  Fig.  G. 

Lachnus pctrorum  Scudd.,  Rep.  Frogr.  Geol.  Surv.  Can.,  167f>-'7t>,  'J79  (1677). 

A  fragment  of  a  wing  is  sufficiently  preserved  to  show  that  it  should  be 
referred  here,  while  the  exact  position  of  the  veins  is  different  from  that  of 
the  other  species.  The  wing  is  unusually  slender ;  the  postcostal  vein  thick- 
ens apically  as  it  merges  in  the  stigma;  the  first  oblique  vein  is  straight: 
the  second  originates  very  close  to  the  first,  runs  parallel  to  it  only  at  the 
very  base,  and  then  bends  pretty  strongly  outward,  striking  the  margin  of 
the  wing  nearly  as  far  from  the  tip  of  the  first  oblique  vein  as  half  its  own 
length;  the  origin  of  the  cubital  vein  is  not  clear,  but  it  is  apparently  not 
far  out,  in  which  case  it  runs  parallel  with  the  second  oblique  vein  until  it 
branches  in  the  middle  of  the  wing;  the  lower  of  these  branches  almost  re- 
tains the  course  of  the  basal  part  of  the  veins,  but  diverges  slightly  from  tin- 
second  oblique  vein,  terminating  very  far  from  it  on  the  bonier  of  the  wing  ; 
the  main  stem,  diverging  from  the  first  branch  rather  widely  at  first,  almost 
at  once  runs  parallel  to  the  lower  branch,  and  when  it  has  continued  a  less 
distance  than  the  main  vein  before  its  furcation,  divides,  the  two  forks  di- 
verging but  slightly  at  base,  and  then  very  gradually  converging  unfit  they 
are  no  farther  apart  than  the  bases  of  the  first  and  second  oblique  veins,  and 
the  upper  fork  almost  touches  the  stigmatic  vein  (probably  by  some  dis- 
placement); together  they  diverge  a  little  from  the  lower  branch  of  the 
cubital  vein:  tin1  Mi-matic  vein  is  very  conspicuous,  passing  by  a  broad 
>\\eep  into  the  heart  of  the  wing,  diverging  from  the  stigma  at  a  greater 
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angle  than  does  the  second  oblique  ;  unfortunately  the  tip  of  the  wing  is 
broken,  and  more  than  the  apical  half  of  the  outer  border  is  also  wanting. 

Length  of  fragment,  4mm;  estimated  length  of  wing,  5mm;  width  of 
same,  1.65mm. 

Quesnel,  British  Columbia,    Dr.  G.  M.  Dawson.     One  specimen,  No.  19. 

4.  SBENAPHIS  gen.  nov.  (apevwui,  Aphis). 


Head  without  frontal  tubercles,  the  front  transverse.  Antennae  very 
slender,  at  least  nearly  as  long  as  the  body.  Fore  wings  with  the  stig- 
matic  vein  arising  from  the  middle  of  the  stigma.  Cubital  vein  twice  forked, 
the  first  time  at  a  moderate  distance  from  its  origin,  which  is  at  or  a  trifle 
outside  the  middle  of  the  space  between  the  first  oblique  and  stigmatic  veins, 
the  second  time  opposite  or  scarcely  beyond  the  base  of  the  stigmatic  vein. 
Second  oblique  vein  arising  nearer  the  first  oblique  than  the  cubital  vein 
but  at  varying  relative  distances,  always  close  to  the  first  oblique  vein,  the 
first  discoidal  cell  between  them  being  four  or  five  times  broader  on  the 
hind  margin  than  at  base.  Legs  slender,  varying  in  length  but  shorter  than 
the  fore  wings.  Abdomen  ovate.  Some  specimens  seem  to  show  a  short 
stout  cauda,  which  others  appear  to  lack,  and  occasionally  short  cornicles 
may  be  detected  which  are  apparently  of  uniform  diameter. 

Table  of  the  species  of  Sbetiapliis. 

Second   oblique  vein  arising  midway,  or  about  midway,  between  the  first  oblique  and  cubital  veins. 

1.   S.  qiiesneli. 
Second  oblique  vein  arising  much  nearer  the  first  oblique  than  the  cubital  vein. 

Base  of  second  discoidal  cell  twice  as  wide  as  that  of  the  first;  cubital  vein  running  barely  nearer 
the  stigmatic  than  the  second  oblique  vein  ......................................  2.  S.  uhleri. 

Base  of  second  discoidal  cell  nearly  thrice  as  wide  as  that  of  the  first;  cubital  vein  running  very 
much  closer  to  the  stigmatic  than  to  the  second  oblique  vein  ......................  3.  S.  Jama. 

SBENAPHIS  QUESNEL.I. 
PI.  2,  Figs.  4,  5  ;  PI.  18,  Fig.  12. 

LachnusquesneliScaAA.,  Rep.  Progr.  Geol.  Surv.  Can..  187(3-77,  461-462  (1878). 

The  original  description,  with  certain  omissions  and  changes  to  corre- 
spond with  the  phraseology  here  employed,  was  as  follows: 

The  remains  which  are  preserved  are  a  pair  of  overlapping  front  wings 
with  torn  edges,  but  with  all  the  important  parts  of  theneuration,  and  some 
of  the  veins  of  the  hind  wings.  The  body  is  completely  crushed  and  all 


HEMIPTKKA—HOMOPTEBA— APHIDES.  251 

other  members  are  absent.  The  parts  which  can  be  studied  are  thus  very 
similar  to  those  found  in  Oeranchon  petrorum,  described  above,  from  the 
same  bod.  Owing  to  the  absence  of  the  margin,  the  shape  of  the  wing  can 
not  be  determined  The  postcostal  vein  is  thick  throughout,  but  broadens 
apically;  the  first  and  second  oblique  veins  are  both  perfectly  straight, 
originating  scarcely  farther  apart  than  the  width  of  the  postcostal  vein  ami 
diverging  considerably.  From  the  position  in  which  the  wings  are  preserved 
(one  front  wing  almost  exactly  covering  the  other,  and  the  two  inclosing 
between  them  both  hind  wings,  also  almost  exactly  superimposed)  the  first 
and  second  discoidal  veins  of  the  two  front  wings  and  the  two  oblique  veins 
of  each  hind  wing  form  a  medley  of  almost  confluent  lines,  so  that  it  is  a 
little  difficult  to  determine  to  which  of  the  four  wings  and  to  what  part  of 
that,  wing  each  of  the  eight  veins  belongs;  regarding  the  veins  of  the  hind 
wings  there  may,  therefore,  be  some  error  in  the  statement  to  be  made,  but 
there  can  be  little  doubt  of  the  position  and  relation  of  the  veins  of  the  front 
wing,  which  appears  to  lie  uppermost.  The  cubital  vein  originates  at  a  dis- 
tance beyond  the  base  of  the  second  oblique  barely  greater  than  the  distance 
at  which  the  latter  is  placed  from  the  first ;  it  makes  an  angle  with  the  post- 
costal  vein  of  less  than  forty-five  degrees;  is  nowhere  in  the  least  degree 
sinuous,  but  is  bent  very  slightly  forward  at  each  forking,  rather  more  at 
its  first  than  at  its  second  ;  sends  oft0  its  first  branch  at  slightly  less  than  a 
millimeter  from  its  base;  forms  with  it  an  angle  of  twenty-five  degrees,  and 
at  an  equal  distance  farther  on  emits  its  second  branch  at  a  similar  or  slightly 
smaller  angle;  both  the  branches  are  perfectly  straight,  and  the  upper  branch 
of  the  last  fork  lies  midway  between  the  lower  branch  and  the  stiginatic 
vein;  the  latter  is  similar  to  that  of  Gr.  petrorum  from  the  same  beds,  but  is 
not  so  strongly  curved;  the  first  branch  of  the  cubital  vein  also  divides 
equally  the  space  between  the  second  oblique  and  the  lower  branch  of  the 
1 .1-1  fork  of  the  cubital  vein.  The  oblique  veins  of  the  hind  wing, originate 
;it  no  greater  distance  apart  than  the  first  and  second  oblique  veins  of  the 
front  wings,  are  a  little  less  divergent  than  they,  and  equally  straight.. 

Length  of  fragment  of  wing,  5™'";  its  probable  complete  length,  6mni ; 
bivudth  of  same,  l..r>""";  distance  from  base  of  front  wing  to  the  origin  of 
the  stigmatir  vein,  4.1""". 

To  this  may  lie  added,  from  specimens  obtained  at  Florissant,  that 
the  bodj  i>  Mont  ami  plump  and  the  hind  femora  as  long  as  the  breadth 
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of  the  thorax.  In  one  specimen  the  abdomen  is  narrower  than,  in  another 
broader  than,  in  a  third  of  the  same  width  as,  the  thorax.  The  first  oblique 
vein  makes  an  angle  with  the  postcostal  of  about  fifty-five  degrees  and  is 
straight;  the  second  one  of  forty-five  degrees  and  is  sometimes  straight, 
sometimes  arcuate,  and  the  base  of  the  first  discoidal  cell  being  very  narrow 
it  is  about  four  or  five  times  broader  on  the  hind  margin  than  there. 

Length  of  body,  2.75-4°"%  of  fore  wing,  3.5-5.5mm,  the  last  partly 
estimated. 

Quesnel,  British  Columbia.  Dr.  G.  M.  Dawson.  One  specimen,  No. 
34a.  Florissant,  Colorado.  Three  specimens,  Nos.  2234,  3577,  9269. 

2.  SBENAPHIS  UHLERI. 

Body  large,  stout,  the  head  and  thorax  darker  than  the  abdomen,  which 
is  broader  than  they.  Wings  three  times  as  long  as  broad,  the  postcostal 
straight,  thickened  uniformly,  and  running  into  the  very  long  and  consider- 
ably fusiform  stigma.  First  oblique  vein  straight,  set  at  an  angle  of  fifty- 
five  degrees  with  the  postcostal ;  the  second  oblique  vein  sinuous,  placed  at 
an  angle  of  forty-five  degrees  with  the  postcostal ;  the  two  veins  moderately 
close  only  at  base,  so  that  the  first  discoidal  cell  is  four  or  five  times  broader 
on  the  hind  margin.  Cubital  vein  faint  at  base  but  originating  about  twice 
as  far  from  the  second  oblique  vein  as  that  from  the  first,  arcuate  on  its 
basal  half,  straight  and  longitudinal  on  its  apical,  occupying  with  its  branches 
the  middle  of  its  allotted  space,  first  forking  at  less  than  one-thh'd  the  dis- 
tance to  the  hind  margin,  again  opposite  the  base  of  the  stigmatic  vein  and 
less  than  half-way  from  its  own  first,  fork  to  the  apex  of  the  wing;  in  its 
passage  it  approaches  the  stigmatic  only  a  little  more  closely  than  the  second 
oblique  vein.  Stigmatic  vein  parting  very  slightly  and  gradually  from  the 
stigma,  so  that  the  stigmatic  cell  is  very  narrow  and  about  one-third  the 
length  of  the  wing. 

Length  of  body,  4.75mra ;  of  fore  wing,  6.75mm  ;  breadth  of  same,  2.25mm. 

Dedicated  to  my  good  friend,  Mr.  Philip  R.  Uhler,  without  whose 
faithful  and  disinterested  work  the  student  of  American  Hemiptera  would 
be  sadly  at  a  loss. 

Florissant.     Two  specimens,  Nos.  2327,  11202. 
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3.  SBENAPHIS  LASSA. 

This  small  species  is  represented  by  ;i  single  individual,  with  nearly  all 
the  legs  preserved  in  an  unusual  manner,  but  the  wings  not  so  completely. 
The  body  is  black  throughout,  the  hind  femora  longer  than  the  abdomen, 
the  hind  tibia?  as  long  as  the  body.  The  wings  have  the  postcostal  vein 
and  stigma  precisely  as  in  the  last  species.  The  first  oblique  vein  is  straight 
or  at  the  tip  slightly  arcuate,  parting  from  the  postcostal  at  an  angle  of  about 
titty  degrees,  the  second  oblique  vein  distinctly  arcuate  on  its  apical  half, 
parting  from  the  postcostal  at  an  angle  of  forty-five  degrees,  and  separated 
fn  mi  the  first  by  a  slightly  wider  interval  than  in  the  other  species  described  ; 
the  first  discoidal  cell  is  about  four  times  as  broad  on  the  hind  margin  as  at 
the  base.  The  cubital  vein,  arising  nearly  three  times  as  far  from  the  second 
oblique  vein  as  the  latter  is  from  the  first,  takes  a  course  above  the  middle 
of  the  area  left  to  it,  approaching  very  close  to  the  stigmatic  vein  :  it  forks 
first  about  quarter-way  to  the  hind  margin  and  again  about  opposite  the 
stigmatic  vein,  which,  with  the  stigmatic  cell,  is  as  in  S.  uhleri. 

Length  of  body,  3.25""" ;  fore  wing,  5.5mn> ;  fore  femora,  1.15""";  fore 
tibia-,  1.7""":  middle  femora,  1.4""";  middle  tibia%  2.3""" ;  hind  femora,  2"""; 
hind  tibia?,  3.25mm. 

Florissant.     One  specimen,  No.  1291)4. 

5.   APIIANTAPHIS  gen.   nov.   (atparTo?,   Aphis). 

Head  without  frontal  tubercles,  the  antenna?  being  inserted  in  sub- 
lateral  pits ;  they  are  longer  than  the  fore  wings,  very  slender  indeed,  the 
third  joint  very  long.  Fore  wings  with  the  stigmatic  vein  arising  from  the 
middle  of  an  exceedingly  slender  and  tapering  stigma,  the  stigmatic  cell 
nearly  half  the  length  of  the  wing.  (Cubital  vein  twice  forked,  I  he  first  time 
.ii  a  very  slight  distance  from  its  origin,  which  is  scarcely  before  the  middle 
n!  the  space  between  the  first  oblique  and  stigmatic  veins,  the  second  time 
h.-ill'wav  tlimee  to  the  I  i|  i '  it  'the  wing.  Second  oblique  vein  arising  sligMitlv 
in-arer  the  cubital  than  the  first  oblique  vein,  the  first  so  near  the  base  of 
tile  wing  as  to  be  verv  short,  and  the  first  discoidal  cell  between  them  only 
about  twice  as  wide  at  the  hind  margin  as  at  base.  Legs  long  and  slender, 
the  hind  tibia-  and  tarsi  nearly  equaling  the  length  of  the  wings. 

A  Millie  -prcies  is  known. 
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APHANTAPHIS  EXSUCA. 

The  fore  wing,  which  is  exceptionally  preserved,  is  long  oval,  almost 
three  times  as  long  as  broad  ;  the  postcostal  and  all  the  space  between  it  and 
the  costal  margin  filled  with  pigment,  so  as  to  be  exceptionally  broad,  taper- 
ing until  it  expands  again  into  the  long  fusiform  stigma.  First  oblique  vein 
very  close  to  the  base,  short,  straight,  parting  from  the  postcostal  at  an 
angle  of  at  least  seventy  degrees,  not  twice  as  long  as  the  breadth  of  the  base 
of  the  first  discoidal  cell ;  second  oblique  vein  arising  far  from  the  first  at  an 
angle  of  fifty  degrees,  straight  until  near  the  tip,  where  it  bends  considerably 
to  meet  the  margin,  so  that  the  first  discoidal  cell  is  hardly  more  than  twice 
as  broad  on  the  hind  margin  as  at  the  base.  Cubital  vein  feeble,  but  uniform 
throughout;  hardly  so  far  removed  from  the  second  oblique  vein  at  its 
origin  as  that  from  the  first,  first  forking  hardly  one-sixth  way  to  the  hind 
margin,  again  fully  half-way  to  the  tip  of  the  wing,  running  slightly  nearer 
the  stigmatic  than  the  second  oblique  vein.  Stigmatic  vein  arising  opposite 
a  point  about  one-third  the  distance  from  the  first  to  the  second  forking  of 
the  cubital  vein  or  less,  far  before  the  middle  of  the  stigma,  having  a 
broad  sweep,  so  that  the  stigmatic  cell,  though  not  narrow,  is  four-ninths 
the  length  of  the  wing. 

Length  of  fore  wing,  4  5mn' ;  breadth  of  same,  1.6mm  ;  length  of  antennse, 
6""";  hind  tibia>,  and  tarsi,  4mm, 

Florissant.     One  specimen,  No.  1215. 

6.  SIPHONOPHOROIDES  Buckton. 

Siphoiioplioroides  (pars)  Buckton,  Monogr.  Brit.  Aphides,  IV,  176  (1883). 

Antenna?  inserted  on  distinct  and  prominent  frontal  tubercles,  the  first 
two  joints  forming  together  a  stout,  subconical  mass  more  than  twice  as  long 
as  broad;  the  remainder  of  the  an  ten  nap,  slender,  filiform,  much  longer  than 
the  body,  as  long  as  the  fore  wings,  all  the  joints  and  especially  the  third 
excessively  lung.  Fore  wings  with  the  stigmatic  vein  arising  from  the 
middle  of  the  very  long  and  slender  fusiform  stigma.  Cubital  vein  twice 
forked,  the  first  time  tolerably  far  from  its  origin,  which  is  usually  at  abo»t 
one-third  the  distance  from  the  base  of  the  first  oblique  to  that  of  the  stig- 
matic vein,  the  second  time  about  as  far  again  beyond  the  stigmatic  vein  as 
that  is  beyond  the  first  fork  of  the  cubital  vein.  Second  oblique  vein  aris- 
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ing  somewhat  but  not  greatly  nearer  the  first  oblique  than  the  cubital  vein, 
the  first  at  a  considerably  wider  angle,  so  that  the  first  discoidal  cell  between 
tin-in  is  from  three  or  four  to  six  or  eight  times  as  broad  on  the  hind  margin 
as  at  the  base.  Lugs  slender,  the  hind  femora  half  as  long  as  the  fore  wings. 
Abdomen  ovate,  rather  broad,  well  rounded  apically,  with  very  short  and 
'stout  cornicles  in  at  least  one  species,  but  no  cauda. 

Buckton  gave  no  characteristics  of  his  genus  apart  from  the  specific 
description  :  his  supposition  that  the  abdomen  was  pointed  was  due  to  his 
taking  the  faint  signs  of  the  first  oblique  veins  as  the  sides  of  the  abdomen 
in  the  figure  which  formed  the  basis  of  his  determination. 

Table  of  the  npecie»  of  Hiplionophoroidet. 

Second  oblique  vein  parting  from  Ilici  postcostal  at  an  angle  of  forty-five  degrees 1.  .S.  antiqua. 

Second  oblique  vein  parting  from  the  postcostal  at  an  angle  of  thirty-live  degrees. 

First  branch  of  cubital  vein  distant  from  tlie  second  oblique  vein 2.  S.  rafinttquei. 

First  branch  of  cubital  vein  closely  approximated  to  the  second  oblique  vein 'J.  A',  propinqua. 

SlPHONOPHOROIDES    ANTIQUA. 

PI.  18,  Figs.  3,  5,  7,  Id. 
Siphonophornidet  anliqua  Bucktou.  Monogr.  Brit.  Aphides,  IV,  I7t»,  PI.  1:13,  Fig.  1  (1883). 

This  is  far  the  most  common  of  the  Florissant  Aphides,  and  many  of 
the  specimens  are  very  fairly  preserved.  They  are  uniformly  dark  colored, 
or  the  abdomen  may  be  a  little  paler  or  more  obscure  than  the  rest  of  the 
body.  The  wings  are  pretty  slender,  fully  three  times  as  long  as  broad. 
The  postcostal  vein  is  moderately  thick,  uniform,  and  running  without 
Invak  into  the  very  long  fusiform  stigma;  it  is  separated  by  a  moderately 
wide  and  regularly  decreasing  space  from  the  costal  margin.  The  first 
oblique  vein  is  Straight  and  parts  from  the  postcostal  at  an  angle  of  fully 
sixty  degrees;  the  second  oblique  is  straight  in  its  basal  half,  arcuate  or 
sinuate  beyond,  parting  from  the  postcostal  at  an  angle  of  about  forty-five 
degrees  at  a  moderate  distance  from  the  first  oblique  vein,  the  first  'discoidal 
crll  between  them  being  about  four  times  as  broad  on  the  hind  margin  as 
•"  'he  l>a>e.  ('iibital  vein  arising  farther,  generally  about  half  as  far  again, 
something  aim. .-;t  twice  as  far,  from  the  second  oblique  as  that  from  the 
first  oblique  vein.  V.TV  longitudinal  in  course,  first  forking  at  about  two- 
tilths  the  distance  to  the  liiii'l  margin  and  again  at  about  half-wav  between 
the  fir-t  forking  and  the  tip  of  the  wing,  running  about  twice  as  near  the 
-ii-matic  as  the  >ec.nid  oblique  vein.  Stigmatic  vein  arising  nearer  the  first 
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than  the  second  fork  of  the  cubital,  sometimes  to  a  considerable  degree 
arcuate  at  base  but  beyond  horizontal,  so  that  the  stigmatic  cell  is  both 
long  and  slender,  from  a  third  to  two-fifths  the  length  of  the  wing.  Hind 
legs  about  as  long  as  the  antennaj. 

Length  of  body,  4mm ;  fore  wing,  5-6 mm ;  breadth  of  same,  1.5-2""" ; 
length  of  antennae,  5.5mm ;  legs  of  one  individual  as  follows :  fore  femora 
1.5"1IU;  fore  tibiae  and  tarsi,  2.25mm  ;  middle  femora,  1.25mm;  middle  tibia- 
and  tarsi,  2.1.r>umi;  hind  femora,  2.  25mm  ;   hind  tibia.-,  and  tarsi,  3nim. 

Florissant.  Fifteen  specimens,  Nos.  1079,  1339,  1867,  2396,  2881, 
3029,  5747,  7934,  8889,  9574,  10205,  11562,  13562,  14450,  and,  from  the 
Princeton  Collection,  1.986.  Besides  these,  Nos.  1703,  3284,  and  5491  from 
Florissant,  should  probably  be  referred  here. 

2.    SlPHONOPHOKOIDES    KAFINESQUEI. 

The  greater  part  of  the  creature,  excepting  the  abdomen,  is  preserved 
in  the  single  specimen  obtained.  The  antennas  are  nearly  as  long  as  the 
hind  legs  and  considerably  longer  than  the  wings.  The  wings  are  very 
slender,  fully  four  times  longer  than  broad.  The  postcostal  except  at  base 
is  straight,  slender,  and  runs  uninterruptedly  into  the  exceptionally  slender 
fusiform  stigma.  The  first  oblique  vein  is  straight,  or  slightly  arcuate,  and 
parts  from  the  postcostal  at  an  angle  of  nearly  sixty  degrees  ;  the  second 
oblique  vein  is  also  straight  or  slightly  arcuate,  is  moderately  distant  at  base 
from  the  first  oblique,  and  parts  from  the  postcostal  at  an  angle  of  forty-five 
degrees,  so  that  the  first  discoidal  cell  is  four  times  as  broad  on  the  hind 
margin  as  at  the  base.  The  cubital  vein  arises  more  than  twice  as  far  from 
the  second  oblique  vein  as  that  is  from  the  first  and  only  a  little  less  than 
half-way  from  the  first  oblique  to  the  stigmatic  vein,  forks  about  two-fifths 
way  to  the  hind  margin,  and  with  its  first  fork  runs  completely  parallel  to 
and  distant  from  the  second  oblique  vein  ;  it  is  bent  at  its  fork  and  there- 
after runs  longitudinally,  forking  again  about  half-way  to  the  tip  and  run- 
ning close  to  the  stigmatic  vein.  This  last  arises  very  much  nearer  the 
first  than  the  second  cubital  fork,  and  except  at  base  is  but  little  arcuate 
and  very  longitudinal,  so  that  the  stigmatic  cell  is  exceptionally  slender 
and  nearly  half  as  long  as  the  wing.  Legs  very  slender. 

Length  of  fore   wing,   5.25""";    breadth  of  same,    1.25""11;    length   of 
antennae,  6.5'nm;  of  hind  femora,  2.5""";  hind  tibia-  and  tarsi,  3.75mm. 
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The  eccentric  Constantino  Kafinesque-.Schmalx,  made  the  first  attempt 
IM  classify  American  Aj (hides. 

Florissant.     One  specimen,  No.  HIC7. 

3.    SlPHONOPHOROIlJES    PKOPINyUA. 

The  single  specimen  im  which  this  species  is  based  is  not  so  well  pre- 
served as  the  last.  The  antenna-  are  broken  in  the  middle,  but  were  appar- 
ently of  a  similar  length.  Thr  wings  are  slender,  fully  three  times  longer 
than  broad.  The  postcostal  is  very  broad,  straight,  and  uninterrupted. 
The  first  oblique  vein  is  straight,  and  parts  from  the  postcostal  at  an  angle 
nl'  about  fifty  degrees;  the  second  is  straight  at  base,  beyond  considerably 
arruate,  separated  by  a  narrow  distance  from  the  first,  and  placed  at  an 
angle  of  scarcely  forty  degrees  with  the  postcostal,  so  that  the  first  discoidal 
rell  between  them  is  very  long  and  slender,  and  is  about  four  times  as  broad 
<>ii  tin-  hind  margin  as  at  the  base.  The  cubital  vein  arises  nearly  twice  as 
far  from  the  second  oblique  as  that  from  the  first,  forks  at  rather  less  than 
one-third  way  to  the  hind  margin,  and  is  very  arcuate  in  course,  so  that 
though  its  first  fork  approaches  exceptionally  near  the  second  oblique  vein, 
the  main  stem  reaches  only  twice  the  distance  from  the  stigmatic  vein. 
This  last  vein  arises  opposite  a  point  on  the  cubital  vein  one-third  \\.i\ 
from  tin  lirst  to  the  second  fork,  and,  strongly  arcuate,  passes  at  once  fir 
into  the  wing,  and  then  becomes  longitudinal,  the  stigmatic  cell  being 
prettv  large  and  long,  about  two-fifths  the  length  of  the  wing.  Legs  very 
slender. 

Length  of  fore  wing,  5.5""";   breadth  of  .-.une,  1.5""";  length  of  fore 

fe -a,    1.75""";   fore   tibia-   and   tarsi,   2.5""";    hind  femora.    2.-J5"""  ;   hind 

tibia-  and  tarsi,  4.2""". 

Florissant.      One  >|n-rimen,  No.  .'3738. 

7.    I.ITHAI'IIIS  gen.  nov.  (Xt'Oit?,  Aphis.) 

ll'-ad  i -atln T  .-mall  with  short  frontal  tubercles  on  which  the  antenna- 
an-  -iMti'd  in  elu-ic  pn ixiniil  \ .  The  first  two  joints  of  the  latter  as  in 
Siphonophoroides,  the  remainder  also  as  there,  Imt  if  anything  even  longer. 
Fore  \\ing  with  tin-  .-tigmatir  v  in  arising  from  the  middle  of  the  stigma. 
( 'ubital  \ein  twice  lorkdl.  ih,.  iir.-i  time  ver\  far  from  its  origin  (which  is 
abnin  a  thin]  \\  a \  from  the  ha-i-  of  id,  lir-t  obliqufi  to  the  stigniatic  vein) 
VOL  \in  i , 
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about  opposite  the  base  of  the  stigmatic  vein,  the  second  time  apparent!}' 
about  half-way  to  the  tip  of  the  wing.  Second  oblique  vein  arising  slightly 
nearer  the  first  oblique  than  the  cubital  vein,  at  rather  more  than  half  a  right 
angle  with  the  postcostal  :  first  oblique  vein  parting  much  more  widely,  about 
eighty  degrees,  so  that  the  first  discoidal  cell  between  them,  very  narrow  at 
base,  is  six  or  more  times  wider  there  than  on  the  hind  margin.  Le^s 

o  o 

moderately  slender,  the  hind  femora  shorter  than  the  abdomen,  which  is  no 
broader  than  the  thorax,  twice  as  long  as  broad,  and  rounded. 
A  single  species  is  known. 

LlTHAPHIS    DIRUTA. 

The  body  appears  to  have  been  pretty  uniformly  colored.  The  pro- 
portions of  the  wings  can  not  be  determined,  but  the  insect  was  one  of  the 
smaller  species.  The  postcostal  is  parallel  with  the  costa,  moderately  slen- 
der, especially  just  before  the  long  and  tapering  stigma.  The  first  oblique 
vein  is  very  transverse,  parting  at  an  angle  of  about  eighty  degrees  with 
the  postcostal,  and  straight  ;  the  second  oblique  vein,  arising  rather  close  to 
the  first,  is  slightly  arcuate  and  parts  from  the  postcostal  at  an  angle  of  forty- 
five  degrees,  so  that  the  first  discoidal  cell  is  man}-  times  broader  on  the  hind 
margin  than  at  the  base.  The  cubital  vein  arises  less  than  twice  as  far  be- 
yond the  second  oblique  vein  as  that  beyond  the  first,  is  rather  straight  and 
stiff,  first  forks  at  less  than  a  third  way  to  the  hind  margin  and  again  about 
half-way  to  the  tip,  approaching  the  stigmatic  rather  than  the  second  oblique 
vein.  The  stigmatic  vein  arises  scarcely  beyond  the  first  furcation  of  the 
cubital,  and,  strongly  arcuate  at  first,  reaches  widely  into  the  wing,  the  stig- 
matic cell  being  large  and  long. 

Length  of  body,  8mm;  antenna*,  ;j.5mm  ;   wing  (probable),  4.;")""". 

Florissant,  Three  specimens,  Nos.  3785,  12112,  12476.  A  specimen 
from  Green  River,  No.  82,  Prof.  L.  A.  Lee,  may  perhaps  belong  here. 

S.  TEPHRAPHIS  gen.  nov.  (retppnv,  Aphis). 

Siphonophoroides  (pars)  Hnckton,  Monogr.  lint.  Aphides,  IV,  17(i  (ISSH). 

Head  apparently   much  as  in    Lithaphis,  luit  the  front  tubercles  are 
uncertain.      Antenna-    constructed    basally   as  there,  separated   at   base   b\ 
their  own   width,  much   longer  than   the    fore  wing.      Fore    wing  with   the 
stigmatic  vein  arising  rather  before  the  middle  of  the   unusually   broad 
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stigma.  Cubital  vein  twice  forked,  the  first  time  very  near  to  its  origin 
(which  is  about  two-thirds  the  distance  from  the  first  oblique  to  the  stig- 
matic  vein),  and  about  opposite  the  base  of  the  stigmatic  vein,  the  second 
time  at  varying  distances  from  the  first.  Second  oblique  vein  a  little  nearer 
the  first  oblique  than  the  stigmatic  vein,  unusually  transverse,  the  first 
scarcely  more  longitudinal,  so  that  the  first  discoidal  cell  between  them, 
broad  at  base,  is  not  more  than  twice  as  broad  on  the  hind  margin.  Legs 
slender,  the  hind  femora  nearly  as  long  as  the  abdomen,  the  rest  of  the  leg 
about  two-thirds  the  length  of  the  fore  wings.  Abdomen  short  oval,  well 
rounded  apically,  no  broader  than  the  thorax.  Both  species  are  very  small. 

Ttiltlc  of  the  species  of  Tvphrajiltis. 


1'n  si  disroidal  coll  only  lulfas  liroir  I  a  4  1  1  n  on  the  liiinl  in  .14  n  as  at  base,  the  first  ami  second  oblique 
veins  very  nearly  parallel  ............  .............................................  1.  T.  nimplef. 

First  discoidal  coll  twice  as  broad  on  the  hind  margin  as  at  base,  the  first  and  second  oblique  veins 
distinctly  divergent  .............................................................  -J.  T.  iralihii. 

1.  TEPHRAPHIS  SIMPLEX. 
Pi.  18,  Fig.  4. 

Sii>lioiiophoroiiies  simplex  Buckton,  Monngr.  Brit.  Aphides,  IV,  17(i-177,  PI.  13:5,  Fig.  '2  (1883). 

This  is  one  of  the  smallest  of  the  Florissant  species.  The  antenna-, 
twice  as  long  as  the  body,  taper  to  a  slender  thread,  scarcely  visible  on  the 
stone.  The  body  has  the  abdomen  very  pale  and  indistinct,  but  the  rest 
much  darker,  and  the  legs  are  uniformly  dark.  The  wings  are  slender,  at 
lea*t  three  times  as  long  as  broad.  The  postcostal  vein  is  verv  heavy  and 
straight  and  the  stigma,  hardly  broader,  is  very  long.  The  first  oblique 
vein  is  straight  and  parts  from  the  postcostal  at  an  angle  of  about  fifty-five 
degrees;  the  second  oblique  is  very  distant  from  the  first,  parts  from  the 
postcostal  at  an  angle  of  about  fifty  degrees,  and,  at  first  straight  and  there- 
fore almost  parallel  to  the  first  oblique  vein,  is  afterwards  a  little  arcuate, 
>n  that  the  first  discoidal  cell  is  about  half  as  broad  again  on  the  hind 
margin  as  at  its  base.  The  cubital  \ein,  a  little  farther  removed  from  the 
second  oblique  vein  than  the  latter  is  from  the  first,  runs  with  its  first  fork 
in  a  >traight  course,  parallel  to  the  second  oblique  vein,  forks  at  one-fourth 
the  distance  from  the  base,  and  is  considerably  angulated,  running  after- 
wards completely  parallel  to  the  stigmatic  vein,  and  forking  again  about 
half-way  \«  \\\<-  tip  »|  'tin-  \\in^.  Stigmatic  vein  arising  closelv  subsequent 
to  the  lirM  ft  irking  n!'  the  cubital  vein,  parting  abruptly  and  curving 
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strongly,  passing  a  variable  distance  into  the  body  of  the  wing,  and  then 
running  longitudinally;  it  nowhere  approaches  closely  the  cubital  vein,  and 
the  stigmatic  cell  is  at  the  most  scarcely  one-third  the  length  of  the  wing. 

Length  of  body,  2.4mm  ;  antenna-,  4.75""11  ;  wings,  3.5-4mni  ;  fore  fem- 
ora, lwm;  fore  tibia'  and  tarsi,  1.25mm  ;  middle  tibia-  and  tarsi,  1.5miB  ;  hind 
femora,  1.2mm  ;  hind  tibiae  and  tarsi,  2mm. 

Florissant.     Three  specimens,  Nos.  519,  670",  2153. 

2.  TEPHEAPHIS  WALSHII. 
PI.  18,  Fig.  19. 

Little  is  preserved  but  the  overlapping  fore  wings  and  these  imperfectly. 
They  show  the  insect  to  have  been  very  small  with  slender  wings,  probably 
just  about  three  times  as  long  as  broad.  The  first  oblique  vein  is  straight, 
and  parts  from  the  postcostal  at  an  angle  of  fifty  degrees;  the  second  is  also 
straight  and  parts  at  an  angle  of  forty  degrees,  and  the  distance  between  the 
two  being  great,  the  first  discoidal  cell  is  wide,  but  on  the  hind  margin  twice 
as  wide  as  at  base.  The  cubital  vein  arises  only  a  little  farther  from  the 
second  oblique  vein  than  it  is  from  the  first,  and  at  about  two-thirds  the  dis- 
tance from  the  first  oblique  to  the  stigmatic  vein  ;  with  its  first  branch  it  is 
completely  parallel  to  the  second  oblique  vein  and  straight,  forking  first  at 
about  one-third  of  the  distance  to  the  hind  margin  ;  it  is  not  abruptly  bent 
at  this  fork,  but  curves  rather  rapidly  to  gain  a  longitudinal  course,  and  forks 
again  a  little  less  than  half-way  to  the  tip  of  the  wing.  The  stigmatic  vein 
arises  scarcely  beyond  the  first  fork  of  the  cubital  and  curves  rapidly  to  a 
longitudinal  course,  but.  the  relative  length  of  the  slender  stigmatic  cell  can 
hardly  be  determined. 

Length  of  specimen,  4.25mm  ;  probable  length  of  wing,  3.5mm. 

The  late  Benjamin  D.  Walsh  was  one  of  the  first  students  of  our 
Aphides. 

Florissant.  One  specimen,  No.  8085,  lying  entangled  with  Ptero- 
stigma  recurvum. 


9.  APHIDOPSIS  gen.  nov.  (Aphis, 

Head  provided  with  short,  broad,  and  uniform  frontal  tubercles,  between 
which,  a  space  more  than  equaling  the  breadth  of  the  antenna^,  the  front 
is  rounded  and  slightly  advanced.  First  joint  of  antenna'  distinctly  nar- 
rower than  the  frontal  tubercles,  scarcely  longer  than  broad,  scarcely  narrow- 
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ing  apically,  tlie  second  much  smaller,  subconical,  the  remainder  very 
slender,  filiform,  much  longer  than  the  fore  wings,  the  third  joint  alone  as 
long  as  the  whole  body.  Fore  wings  with  the  stigmatif  vein  more  than 
usually  longitudinal,  arising  from  before  the  middle  of  the  very  narrow  and 
elongated  stigma,  so  that  the  very  narrow  stigmatic  cell  is  more  than  a 
third  as  long  as  the  wing.  Cubital  vein  twice  forked,  the  first  time  far  from 
its  origin  (a  third  or  half  way  to  the  extremity  of  the  first  branch),  which  is 
usually  about  midway  between  the  first  oblique  and  cubital  veins,  but 
varies  to  some  extent,  and  in  any  case  only  a  little  before  the  origin  of  the 
stigmatic  vein,  the  second  time  not  far  from  half-way  from  the  first  forking 
to  the  apex  of  the  wing.  Second  oblique  vein  arising  nearer  the  first  oblique 
than  the  stigmatic  vein,  sometimes  only  to  a  slight  extent,  sometimes 
twice  as  near  it,  generally  very  straight,  the  first  oblique  at  such  an 
angle  with  it  that  the  first  discoidal  cell  between  them,  pretty  wide  at 
base,  is  from  three  to  six  times  as  wide  on  the  hind  margin  of  the 
wing.  Legs  very  slender,  the  hind  femora  fully  reaching  the  tip  of  the 
abdomen,  the  rest  of  the  hind  legs  only  a  little  shorter  than  the  fore  wings. 
Abdomen  rounded  ovate,  somewhat  broader  than  the  thorax,  fullest  behind, 
with  an  extremely  short  and  rather  stout  cauda,  and  very  short  and  remark- 
ably stout  conical  cornicles. 

Table  of  the  aperies  of  Aphidopsis. 

Fore  Willis  more  than  three  millimeters  long. 
Cubital  vein  arcuate  throughout. 

First  cubital  branch  much  nearer  to  the  second  cubital  branch  than  to  the  second  oblique  vein. 
Cubital  vein  approaching  the  stigmatic  vein  very  closely  ;  fore  legs  longer  than  middle 

legs 1.   ./.  subltrna. 

Cubital  vein  not  approaching  the  Htigmatic  vein  very  closely;  fore  legs  shorter  than  mid- 
dle legs a.   A.  hargrri. 

First  cubital  branch  equidistant  from  second  cubital  branch  and  second  oblique  vein. 

It.  .1.   lutarin. 
Cubital  vein  angularly  bent  at  furcations. 

Expanse  of  winga  nine  millimeters  or  less;  first  discoidal  cell  normally  divergent. 

I.I.   inilriiilrilin. 

r.\p:iti^e  uf  wings  eleven  millimeters  or  more  ;  first  discoidal  cell  not  very  divergent. 

5.  A.  dalli. 
I  'urc  «  iii^-s  let-  lli an  three  millimeters  long t>.   .-I.   cmm-iat.i. 

1.  APHIDOPSIS  SITHTERNA. 

Ili-ad  and  thorax  testaceous,  slightly  mottled  with  pallid.  Antenna?  as 
long  a>  the  tore  wings.  \Viugs  slightly  less  than  three  times  as  long  as 
broad,  the  poM.-i^tal  moderately  light,  running  uninterruptedly  into  the 
very  slender  elongated  stigma.  First  transverse  vein  very  slender,  nearly 
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straight,  but  slightly  arcuate,  parting  from  the  postcostal  at  an  angle  of  at 
least  fifty  degrees  ;  second  oblique  vein  hardly  heavier,  very  feebly  arcuate, 
and  parting  from  the  postcostal  at  an  angle  of  forty-five  degrees  ;  it  is 
moderately  distant  at  base  from  the  first  oblique  vein,  so  that  the  first  dis- 
coidal  cell  between  them  is  only  about  four  times  broader  on  the  hind  mar- 
gin than  at  the  base.  Cubital  vein  arising  half  as  far  again  from  the  second 
oblique  as  it  from  the  first  oblique  vein  and  only  about  one-third  way  from 
the  latter  to  the  stigmatic  vein  ;  it  forks  about  one-third  way  to  the  hind 
margin,  and  its  first  fork  is  completely  parallel  to  and  somewhat  distant 
from  the  second  oblique  vein;  near  its  second  fork  it  approaches  twice  as 
near  the  stigmatic  vein  as  the  second  oblique  vein.  Stigmatic  vein  not  reach- 
ing far  into  the  wing,  arising  from  a  quarter  to  a  third  the  distance  from  the 
first  to  the  second  furcation  of  the  cubital  vein,  so  that  the  stigmatic  cell  is 
slender  and  about  two-fifths  the  length  of  the  wing.  Femora  pale,  tibia?  and 
tarsi  dark.  Abdomen  plump  oval,  of  a  pale  color,  mottled  with  large, 
roundish,  dark  spots  arranged  in  inediodorsal  and  lateral  rows  on  the 
posterior  portion  of  the  segments  ;  there  are  faint  indications  of  a  slender, 
slight,  and  rather  short  cauda,  and  distinct  marks  of  cornicles  in  conical 
hillocks  at  the  extreme  outer  sides  of  the  here  angulated  abdomen. 

Length  of  body,  3.75mm;  antenna?,  a""1' :  fore  wings,  5""";  fore  femora, 
1.3""";  fore  tibia:  and  tarsi,  2.5mm  ;  middle  femora,  1.1""";  middle  tibia?  and 
tarsi,  -2.4""" ;  hind  femora,  2"""  ;  hind  tibia-  and  tarsi,  3.3"1"1. 

Florissant.     Six  specimens,  Nos.  21f>,  740,  1307,  2151,  7426,  8*96. 

2.  APHIDOPSIS  HARGERI. 

The  single  specimen  which  represents  this  species  is  preserved  upon  a 
side  view,  with  the  wings  somewhat  crumpled.  Enough,  however,  can  be 
seen  to  distinguish  it  from  the  preceding  species  in  th.1t  the  cubital  vein  runs 
at  the  ordinary  distance  from  the  stigmatic,  though  still  distant  from  the 
second  oblique  vein,  and  though  the  stigmatic  vein  descends  as  deeply 
into  the  wing  as  in  A.  subterna.  The  origin  of  all  the  veins  is  the  same, 
but  the  second  oblique  is  more  arcuate  and  its  arcuation  confined  mostly  to 
the  apical  half.  But  the  principal  difference  is  found  in  the  relative  length 
of  the  legs,  which  though  stouter  are  also  longer  and  have  the  middle  pair 
slightly  longer  than  the  fore  pair,  instead  of  the  reverse.  The  legs  are 
remarkably  preserved  and  show  the  single  jointed  tarsus  and  claws  with 
great  distinctness,  showing  them  to  be  constructed  much  as  in  Callipterus. 
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Length  of  body,  3.5""";  wings  (partly  estimated),  4.75""";  fore  legs, 

4.lmm;  femur,  ].4;VUI";  tibia,  2.25""" ;  tarsus,  0.4""";  middle  legs,  4.55""11 ; 

femur,  1.7;Vm;  tibia,  2.4""";  tarsus,  0.4'um ;  hind  legs,  6  5mm ;  femur,  2mm; 
tibia,  4mn' ;  tarsus,  0.5""". 

To  the  memory  of  the  faithful  paleontologist,  Dr.  Oscar  Harger,  of 
1  New  Haven. 

Florissant.     One  specimen,  No.  11360. 

3.    APHIUOPSIS   LUTARIA. 

Head  and  thorax  rather  darker  than  the  abdomen,  the  femora  rather 
lighter  than  the  tibiae.  Antenme  a  little  longer  than  the  fore  wings.  Wings 
fully  three  times  longer  than  broad,  the  postcostal  vein  stout  and  running 
with  scarcely  any  diminution  of  size  into  the  long  and  very  slender  stigma. 
First  oblique  vein  straight  or  scarcely  arcuate,  parting  from  the  postcostal  at 
an  angle  of  fifty  degrees ;  second  oblique  vein  regularly  arcuate,  parting 
from  the  postcostal  vein  at  an  angle  of  forty-five  degrees,  and  moderately 
distant  from  the  first  oblique  at  base,  so  that  the  first  discoidal  cell  between 
them  is  about  three  or  four  times  broader  on  the  hind  margin  than  at  the 
base.  The  cubital  vein  is  apparently  about  as  far  from  the  second  oblique 
vein  as  it  from  the  first  oblique,  first  forks  at  about  one-third  way  to  the 
hind  margin,  and  has  throughout  a  gently  arcuate  curve  by  which  it 
approaches  pretty  close  to  the  stigmatic  vein.  This  arises  far  back  in  the 
stigma,  almost  reaching  the  first  cubital  fork,  is  gently  arcuate  and  has  a 
very  longitudinal  course,  so  that  the  stigmatic  cell  is  both  slender  and  very 
long,  not  much  less  than  half  as  long  as  the  wing.  Legs  very  slender 
indeed,  the  fore  pair  nearly  as  long  as  the  wings  and  longer  than  the 
middle  pair,  the  hind  tibia1  and  tarsi  longer  than  the  body. 

Length  of  body,  3.5-3.8ram  ;  antenna?,  5.75""11 ;  fore  wings,  5.25mm ;  fore 
legs,  4.8mm;  femur,  1.8mm  ;  tibia,  2.6ram  ;  tarsus,  0.4"""  ;  middle  logs,  4.25nmi ; 
femur.  1. (J""";  tibia,  2.25mm ;  tarsus,  0.4rai" ;  hind  legs,  fi.G"""  ;  femur,  ~2.Gmm  • 
tibia  and  tarsus,  4mm. 

Florissant.  Three  specimens,  Nos.  7433,  8773,  and  from  the  Princeton 
Collection,  1.834. 
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4.  APHIDOPSIS  MARGARUM. 

PI.  IS,  Fig.  8. 

This  small  and  slender  species  is  very  dark,  almost  black  as  preserved, 
and  pretty  uniform.  The  antenna?,  so  far  as  preserved  are  excessively 
slender  and  rather  shorter  than  the  wings.  Wings  about  three  times  as 
long  as  broad,  the  postcostal  vein  heavy,  uniform,  and  straight,  merging 
into  the  stigma,  which  is  twice  as  broad,  but  very  long  and  slenderly  fusi- 
form. The  first  oblique  vein  is  perfectly  straight  and  parts  from  the  post- 
costal  at  an  angle  of  fully  seventy-five  degrees;  the  second  oblique  vein, 
also  perfectly  straight  and  rather  distant  from  the  first,  parts  from  the  post- 
costal  at  an  angle  of  forty-five  degrees,  so  that  the  first  discoidal  cell  is 
about  three  times  as  broad  on  the  hind  margin  as  at  the  base.  Cubital 
vein  very  stiff  and  angular,  it  and  both  its  branches  being  rigidly  straight ; 
at  each  furcation  it  is  bent,  forking  first  at  rather  more  than  a  third  way  to 
the  hind  margin  and  again  about  half-way  to  the  apex  of  the  wing,  not 
approaching  closely  to  the  stigmatic  vein ;  the  vein  originates  at  more  than 
half-way  from  the  first  oblique  vein  to  the  stigmatic.  The  stigmatic  vein 
arises  far  back,  about  midway  between  the  forks  of  the  cubital,  and  is  very 
longitudinal,  so  that  the  stigmatic  cell  is  narrow,  and  exceeds  ,-i  third  the 
length  of  the  wing.  Legs  very  slender. 

Length  of  body,  2.5-3™'";  antenna',  3.4""n ;  wings.  3.75-4ram;  middle 
legs,  2.6""". 

Florissant.     Three  specimens,  Nos.  5380,  121  !.»<),  12<;s:>. 

5.  APHIDOPSIS  DALLI. 

The  head  and  thorax  darker  than  the  tolerably  uniform  abdomen. 
Antenna'  at  least  half  as  long  again  as  the  body.  Wings  apparently  about 
three  times  as  long  as  broad,  the  postcostal  slender,  the  stigma  pretty  large 
and  very  long.  First  oblique  vein  straight,  or  nearly  straight,  parting  from 
the  postcostal  at  an  angle  of  about  fifty-five  degrees  ;  second  oblique  rather 
distant  from  it,  parting  at  an  angle  of  forty-five  degrees,  and  likewise  nearly 
straight,  so  that  the  first  discoidal  cell  between  them  is  little  more  than  twice 
as  broad  on  the  hind  margin  as  at  the  base.  Cubital  vein  arising  more  than 
twice  as  far  from  the  second  oblique  vein  as  that  from  the  first,  and  about 
midway  between  the  latter  and  the  stigmatic  vein,  first  forking  when  hardly 
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less  than  half-way  to  tin-  hind  margin,  bent  at  the  first  furcation,  and  passing 
exceedingly  close  to  the  stigmatic  vein,  the  upper  branch  of  the  final  fork 
in  direct  continuation  of  the  main  stem.  Stigmatic  vein  arising  at  about 
one-third  the  distance  from  the  first  to  the  second  furcation  of  the  cubital 
vein,  very  longitudinal,  so  that  the  stigmatic  cell  is  rather  slender  and  very 
long,  fully  two-fifths  the  length  of  the  wing.  Legs  slender,  the  femora  tol- 
erably stout,  the  fore  and  middle  legs  of  equal  length  in  all  parts. 

Length  of  body,  3.5llim ;  antennae,  G.5mn' ;  wings,  5""" ;  fore  legs,  3.9mni; 
femora,  14""":  tibia?  and  tarsi,  2.5"1"1 ;  middle  legs,  '5. 9""" ;  femora,  1.4mi"; 
tibia;  and  tarsi,  2.5""";  hind  legs,  5.1""";  femora,  2.25""";  tibist  and  tarsi, 
2.85""".  Another  specimen  had  a  body  4.75"""  long,  with  wings  nearly 
fi.5"""  and  hind  femora  2.5mm  long. 

In  honor  of  Mr.  William  Ilealy  Dall,  the  malacologist,  well  known 
also  for  his  studies  of  fossil  invertebrates. 

Florissant.  Two  specimens,  Nos.  9135,  and  from  the  Princeton  Collec- 
tion I.IO'.H. 

6.  APHIDOPSIS  EMACIATA. 

This  diminutive  species  is  represented  by  a  single  specimen  with 
spread  wings,  without  antenna'  or  legs.  It  has  an  expanse  of  only  six  mil- 
limeters or  less.  The  head  and  thorax  are  uniformly  dark,  the  abdomen 
uniformly  light  colored.  The  wings  are  as  long  as  the  body  and  more 
than  three  times  as  long  as  broad.  The  postcostal  vein  is  broad,  but  not 
darkly  pigmented,  as  usual,  and  the  stigma  large  and  distinct.  First  oblique 
vein  straight,  parting  from  the  postcostal  at  an  angle  of  about  seventy-five 
degrees ;  the  second  oblique  also  straight,  parting  at  an  angle  of  about 
forty-five  degrees,  but  though  the  wing  is  slender,  the  discoidal  cell,  narrow 
at  base,  is  several  times  as  broad  on  the  hind  margin  as  at  base.  Cubital 
vein  arising  about  midway  between  the  first  oblique  and  stigmatic  veins, 
and  twice  as  far  from  the  second  oblique  vein  as  this  from  the  first ;  it 
iir>t  forks  at  some  distance  from  the  base,  and  is  strongly  arcuate,  approach- 
ing much  nearer  the  stigmatic  than  the  second  oblique  vein.  Stigmatic 
vein  arising  very  far  back,  almost  to  the  first  furcation  of  the  cubital  vein, 
and,  reaching  down  far  into  the  wing  at  the  start,  it  gives  a  very  large 
stigmatic  cell,  almost  half  as  long  as  the  wing. 

Length  of  body,  2.5'"m ;  fore  wings,  2.5""". 

Florissant.  One  specimen,  No.  6405.  It  conies  from  the  uppermost 
layers. 
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APHIDOPSIS  sp. 
Pi.  18,  Fiji.  11. 

A  single  specimen  and  its  reverse  is  the  only  instance  of  an  immature 
plant-louse  among  the  numerous  remains  of  this  family  at  Florissant.  This 
is  excellently  preserved,  and  agrees  so  well  in  the  structure  of  the  antennae 
and  legs  and  in  the  form  of  the  abdomen  with  the  species  of  Aphidopsis, 
a  prevailing  type  among  the  Florissant  forms,  that  I  venture  to  place  it  here; 
the  more  so  as  in  the  markings  of  the  abdomen,  well  represented  on  the 
plate,  it  bears  a  striking  resemblance  to  A.  subterna,  the  most  common 
species  of  Aphidopsis.  Short  conical  markings  on  the  outer  sides  of  the  fifth 
visible  abdominal  segment  evidently  mark  the  position  of  former  cornicles. 

Length  of  body,  4""";  antenna-,  4mr" ;  fore  legs,  3.71""1 :  femnr,  1.6mm  ; 
tibia  and  tarsus,  2.1""" ;  middle  legs,  4mm  ;  femur,  I,.')""";  tibia  and  tarsus, 
2.7""":  hind  legs,  3.5  ?"""  ;  femur,  1.25?""":  tibia,  and  tarsus,  -_>.2.r)""". 

Florissant.     One  specimen,  Nos.  1044  and  4271. 

10.  ORYfTAPHIS  gen.  nov.   (opvxro?,  Aphis). 

Fore  wings  with  the  stigmatic  vein  arising  from  the  middle  of  the  exceed- 
ingly long  and  fusiform  but  moderately  broad  stigma.  Cubital  vein  (by 
analogy  with  the  others)  twice  forked,  the  first  time  very  far  from  its  origin 
(which  is  nearly  midway  between  the  base  of  the  first  oblique  and  stigmatic 
veins)  and  rather  before  than  behind  the  base  of  the  stigmatic  vein  (the 
plate  is  wrong  in  this  respect),  the  second  time  uncertain,  as  the  only  speci- 
mens are  not  well  preserved  here.  Second  oblique  vein  arising  many  times 
nearer  the  first  oblique  than  the  cubital  vein,  so  that  the  first  disco. dal  cell 
narrow  at  base  is  several  times  wider  on  the  hind  margin.  Legs  moderately 
slender.  Abdomen,  as  far  as  can  be  seen,  relatively  long  and  slender. 

Table  of  the  species  of  Oryctapkis. 

Oblique  vein  scarcely  divergent,  in  liusal  half,  afterwards  distinctly  divergent 1.   <>.  reeondtta. 

Oblique  veins  as  divergent  in  liasal  as  in  apical  half 2.   O.  lesueurii. 

1.  ORYCTAPHIS  RECONDITA. 
PI.  18,  Fig.  U. 

Head  and  thorax  black,  abdomen  very  light.  Wings  apparently  rather 
more  than  three  times  as  long  as  broad,  the  postcostal  stout,  and  the  stigma 
very  elongated.  First  oblique  vein  straight  and  parting  from  the  postcostal 
at  an  angle  of  forty-five  degrees:  so  also  does  the  second  oblique  vein, 
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which  arises  in  dose  proximity  and  scarcely  diverges  from  the  other  in 
the  first  third  of  its  course  imd  then  bends  outward,  so  that  the  first  dis- 
coidal  cell  must  1  •<•  three  or  four  times  broader  on  the  hind  margin  than  at 
the  base.  Cubital  vein  arising  four  times  as  far  from  the  second  oblique 
vein  as  it  is  from  the  first,  and  yet  not  quite  half-way  from  the  first  oblique 
to  the  stigmatic  vein:  it  first  forks  only  a  little  less  than  halt-way  to  the 
hind  margin,  and  no  second  furcation  can  be  seen,  as  the  wing  is  broken. 
The  stigmatic  vein  arises  opposite  the  first  furcation  of  the  cubital  vein  and 
curves  well  down  into  the  wing,  so  that  the  stigmatic  cell  is  large,  but  its 
relative  length  can  not  be  determined. 

Length  of  body,  5.5""" ;   wing,  6.-J5""". 

Florissant.     <  >ne  specimen,  No.  4475. 

2.  OKYCTAPIMS  LESUEURII. 

Head  and  thorax  black,  abdomen  exceedingly  pale.  \Vings  apparently 
about  three  times  longer  than  broad,  the  postcostal  vein  very  heavy,  angu- 
lated  in  the  slightest  possible  manner  next  the  oblique  veins,  the  stigma 
very  long  and  slender.  The  first  oblique  vein  parts  from  the  postcostal 
at  an  angle  of  fifty-five  degrees,  and  is  faintly  sinuate ;  the  second,  aris- 
ing close  to  it,  is  arcuate  apically,  but  otherwise  straight,  and  parts  from 
the  postcostal  at  an  angle  of  forty-five  degrees,  so  that  the  discoidal  cell 
between  them  is  about  four  times  as  broad  along  the  hind  border  as  at  the 
base.  Cubital  vein  indistinct  at  base,  but  apparently  arising  four  times  as 
far  from  the  second  oblique  vein  as  this  from  the  first,  and  about  midway 
between  the  first  oblique  and  the  stigmatic  vein  :  it  first  forks  at  almost 
half-way  to  the  hind  border,  and  in  passing  to  that  its  first  fork  gradually 
approaches  the  second  oblique  vein.  The  stigmatic  vein  appears  to  arise 
about  half-way  between  the  two  furcations  of  the  cubital  vein,  but  no  more 
can  be  said  of  it  from  its  imperfection  on  both  wings.  The  fore  legs  are 
verv  slender. 

Length  of  body,  4.5""":  wings,  5.5mm :  fore  femora,  1.1""" ;  fore  .tibia1 
and  tarsi,  1.5""". 

In  memory  of  'the  earl\  'American  paleontologist,  Charles  Alexandre 
Lesueur. 

Florissant.     <  >ne  specimen,  No.  9405. 
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11.  SYCHNOBROCHUS     en.  nov. 


The  fore  wings  with  the  stigmatic  vein  arising  from  the  middle  of  the 
stigma  and  very  longitudinal.  Cubital  vein  at  least  once  forked,  far  from 
base,  and  opposite  the  base  of  the  stigmatic  vein,  arising  nearly  midway 
between  the  first  oblique  and  stigmatic  veins  ;  beyond  it  is  too  poorly  pre- 
served in  the  only  specimen  known  to  be  certain  whether  it  forks  again  or 
not.  Second  oblique  vein  arising  four  times  as  near  the  first  oblique  as  the 
cubital  vein,  at  an  angle  of  less  than  forty-five  degrees  with  the  postrostal 
vein,  the  first  oblique,  which  is  nearly  parallel  to  it.  curving  outward  in  the 
latter  part  of  its  course,  so  that  the  first  discoidal  cell  between  them  is  exces- 
sively long  and  arcuate.  Abdomen  long  and  narrow,  narrower  than  the 
thorax,  twice  as  long  as  broad,  and  well  rounded  apically. 

SYCHNOBROCHUS  EEVIVISCENS. 
P!.  18,  Fig.  G. 

One  of  the  very  smallest  of  the  Aphides,  unfortunately  showing  of  the 
appendages  only  one  wing.  The  head  and  prothorax  are  light  colored,  but 
darker  than  the  abdomen,  which  shows  darker  transverse  bands  on  the  pos- 
terior halves  of  the  segments.  The  wings  are  only  slightly  longer  than  the 
body(  the  abdomen  being  longer  than  usual),  perhaps  slightly  more  than 
three  times  as  long  as  broad,  the  slender  postcostal  vein  parallel  throughout 
with  the  costa,  the  interspace  more  or  less  clouded  with  pigment,  the  stigma 
moderately  broad  and  very  long,  reaching  nearly  or  quite  to  the  extreme 
tip  of  the  wing.  The  oblique  veins  are  both  remarkably  long  and  of  nearly 
equal  length,  curving  outward  apically,  and  extending  so  far  that  even  the 
first  terminates  well  in  the  outer  half  of  the  wing  ;  they  arise  chrse  together, 
the  first  at  an  angle  of  scarcely  more,  the  second  of  scarcely  less,  than  forty- 
five  degrees  with  the  postcostal.  and  are  nearly  parallel,  the  discoidal  cell 
being  therefore  arcuate  and  about  two  or  three  times  as  broad  on  the  hind 
margin  as  at  the  base.  The  cubital  vein  is  faint  and  obscure,  apparently 
arising  at  a  little  less  than  half-way  from  the  first  oblique  to  the  stigmatic 
vein,  and  four  or  live  times  farther  from  the  second  oblique  than  it  from 
the  first  oblique  vein  ;  its  first  forking  can  not  be  satisfactorily  determined, 
but  it  appears  to  be  far  from  the  base  and  a  very  little  in  advance  of  the 
stigmatic  vein;  it  has  the  same  sweep  as  the  oblique  veins.  The  stigmatic 
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\cin  arises  tolerably  early,  and  is  considerably  arcuate  at  base,  afterwards 
longitudinal,  the  stigmatic  cell  being-  nearlv  or  (|iiite  a  third  the  length  of 
the  wing. 

Length  of  body.  2.;")""";  fore  wing,  2.7.J""". 

Florissant.     One  specimen,  No.  .'»14. 

Subfamily  SCHIX<  >XEURIN/E  Passermi. 


Sckisoneuroiilf*  BncUt.,  Mimogr.  liril.  Aphides,  IV,  178  (1883.) 

Fore  wings  with  the  postcostal  vein  distant  from  the  margin  and  curved 
in  an  opposite  sense.  Stigmatic  vein  arising  very  early,  near  the  proximal 
cud  of  the  long  stigma,  so  that  the  stigmatic  cell  is  fully  two-fifths  the 
length  of  the  wing.  Cubital  vein  once  forked  far  beyond  the  base  of  the 
stigmatic  vein,  and  at  a  long  distance  from  its  own  origin,  which  is  near  the 
middle  of  the  outer  half  of  the  space  between  the  first  oblique  and  stigmatic 
veins,  the  second  oblique  vein  arising  twice  as  near  the  first  as  the  cubital 
vein,  but  not  very  near  the  former,  though  somewhat  nearer  than  repre- 
sented on  the  plate,  diverging  from  it  at  a  slight  angle,  so  that  the  first  dis- 
coidal  cell  between  them  is  nearly  or  quite  four  times  as  broad  on  the  hind 
margin  as  at  the  base.  Abdomen  long  oval,  no  broader  than  the  thorax, 
a  1  tout  twice  as  long  as  broad,  and  a  little  pointed  apically. 

A  single  species  is  known. 

SCHIZONEUROIDES    SCUDDERI. 

• 
PI.  18,  Fig.  2. 

Schi;oneuroidet  scudderi  Buckt.,  Monogr.  lirit.  Aphides,  IV,  I7ri,  PI.  133,  Fig.  5  (1883)  ;  Scudd.,  Zittel, 
Handb.  d.  Palii-ont.,  I,  n,  780,  Fig.  088  (1885). 

The  greater  portion  of  a  body  with  the  wings  of  one  side  represents 
this  small  species.  The  body  is  mottled  and  barred  with  dark  brown.  The 
wing  is  represented  <>n  the  plate  with  altogether  too  full  a  hind  margin,  for 
the  wing  is  really  more  than  three  times  as  long  as  broad.  The  middle  of 
tin;  l>asi;  of  the  first  discoidal  cell  is  midway  between  the  base  of  the  wing 
and  the  >tigmatic  vein.  The  first  obliquo  vein  is  straight,  and  parts  from 
the  postcostal  at  an  angle  of  lit'tv  derives:  the  second  gently  sinuate,  at  an 
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angle  of  forty-five  degrees  with  the  same ;  the  discoidal  cell  about  four 
times  as  broad  on  the  hind  margin  as  at  the  base.  The  cubital  vein  forks 
about  at  its  middle  and  then  rather  widely. 

Length  of  body,  1.8""";  of  fore  wing,  4mm. 

Florissant.     One  specimen,  No.  315. 

13.  AMALANCON  gen.  nov.  (ajuaAo?,  drnabv}. 

Head  considerably  narrower  than  the  thorax,  quadrate,  with  the  front 
triangularly  and  roundly  produced  to  a  considerable  degree ;  no  frontal 
tubercles.  Antenna'  about  two-thirds  as  long  as  the  body,  tapering,  the 
third  joint  relatively  stout,  about  as  long  and  at  base  fully  as  stout  as  the 
fore  tibia-,  the  first  and  second  joints  not  one- half  broader.  Rostrum  as  long- 
as  the  thorax,  very  slender.  Fore  wings  very  narrow,  with  the  stigmatic 
vein  arising  very  far  back  in  the  long  stigma,  so  that  the  stigmatic  cell  is 
nearly  half  as  long  as  the  wing.  Cubital  vein  once  forked,  far  beyond  the 
base  of  the  stigmatic  vein,  and  a  long  way  from  its  own  origin,  which  is  at 
some  distance  before  the  middle  of  the  space  between  the  first  oblique  and 
the  stigmatic  veins;  second  oblique  vein  arising  somewhat  nearer  the  first 
oblique  than  the  stigmatic  vein,  diverging  from  the  former  slightly,  so  that 
the  first  discoidal  cell  between  them  is  only  two  or  three  times  as  broad  on 
the  hind  margin  as  at  the  base. 

The  name  is  given  with  reference  to  the  weakness  of  the  cubital  vein, 
which  it  shares  with  Anconatus. 

A  single  species  is  known. 

AMALANCON  LUTOSUS. 
PI.  18,  Fig.  13. 

The  dark  head  and  thorax  of  an  insect  are  all  that  remain  of  the  body 
with  a  part  of  the  legs  and  most  of  one  fore  wing.  The  thickened  post- 
costal  vein  is  very  slightly  sinuous  and  blends  apically  into  the  stigma. 
The  first  oblique  vein  is  straight  and  at  an  angle  of  fifty  degrees  with  the 
postcostal ;  the  second  also  straight  and  at  an  angle  of  forty-five  degrees 
with  the  same,  the  first  discoidal  cell  being  two  or  three  times  broader  on 
the  hind  margin  than  at  the  base.  The  cubital  vein,  exceedingly  weak,  has 
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a  course  midway  in  the  space  between  the  second  oblique  and  stigmatic 
veins,  and  forks  about  half-way  to  the  tip  of  the  wing.  The  stigmatic  cell 
is  long  and  slender.  The  whole  wing  is  very  narrow,  but  its  exact  pro- 
portions are  uncertain  ;  probably  it  is  more  than  three  times  as  long  as 
broad. 

Length  of  fore  wing,  2.7r>n"". 

Florissant.     One  specimen,  No.  340. 

14.  ANCONATUS  Burkton. 

Anconatui  Buckt.,  Monogr.  Brit.  Aphides,  IV,  177  (1883). 

Head  rather  small,  subquadrate,  broader  than  long,  the  front  entire 
and  straight.  No  frontal  tubercles.  Antennre  apparently  much  shorter  than 
the  body,  very  slender,  separated  by  twice  the  width  of  the  basal  joint,  the 
first  and  second  joints  quadrate  and  successively  smaller,  the  third  half  the 
width  of  the  first.  Wings  narrow,  the  stigmatic  vein  arising  at  about  the 
middle  of  a  pretty  large  and  long  stigma,  so  that  the  stigmatic  cell  is 
generally  about  a  third  the  length  of  the  wing.  Cubital  vein  very  feeble, 
once  forked  before,  generally  considerably  before,  the  stigmatic  vein  and 
at  a  moderate  distance  from  its  own  origin,  which  is  in  the  second  fourth  <>F 
the  space  between  the  first  oblique  and  stigmatic  veins.  Second  oblique 
vein  arising  about  twice  as  near  the  first  oblique  as  the  cubital  vein,  diverg- 
ing considerably  from  the  first  oblique  vein  which  is  unusually  transverse, 
but  the  first  discoidal  cell  is  only  three  or  four  times  as  broad  on  the  hind 
margin  as  at  the  base.  Legs  moderately  stout  but  long,  the  middle  femora 
being  nearly  as  long  as  the  width  of  the  body,  the  hind  femora  as  the  length 
of  the  abdomen.  Abdomen  stout  ovate,  considerably  broader  than  the 
thorax,  broadest  behind  the  middle,  somewhat  pointed  apically,  with  no 
cauda,  and  only  short  cornicles. 

Table  of  tlit  Hjtccicn  of  A iiconatut. 

c  iil.ilal  voiu  forking  a  long  way  before  the  stigmatic  vein,  anil  arising  only  a  little  before  the  middle 
of  the  space  between  the  first  oblique  and  stigmatic  veins 1.  .-I.  dorsuosus. 

Cnhital  vein  forking  onlv  i  little  before  the  stigmatic  vein  and  very  far  from  its  origin,  which  is  at 
about  tho  middle  of  the  proximal  halt'of  the  space  between  the  lirst  oblique  and  stigmatic  veins. 

2.  A.  bucktoni. 
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1.  ANCONATUS  DORSUOSUS. 

PL  18,  Fig.  9. 
Anconatus  domuosiis  Buckt.,  Mouogr.  Brit.  Apliides,  IV,  177-178,  PI.  13:!,  Fig.  4 

This  large  species  is  represented  by  several  specimens,  all  tolerably 
complete  with  more  or  less  spread  wings.  In  all  the  body  is  uniformly 
dark,  but  in  none  is  the  form  of  the  wing  shown.  The  postcostal  vein  is 
more  or  less  slender,  and  merges  into  the  greatly  elongated  subfusiform 
stigma,  which  fades  out  shortly  before  the  tip  of  the  wing.  The  first  oblique 
vein  is  straight  and  parts  from  the  postcostal  at  an  angle  of  about  seventy 
degrees,  while  the  second  is  more  or  less  arcuate  after  a  short  distance  from 
the  base  and  its  general  course  is  at  an  angle  of  forty-five  degrees  with  the 
postcostal,  though  the  first  discoidal  cell  is  apparently  only  a  little  more 
than  three  times  as  broad  on  the  hind  margin  as  at  the  base.  Cubital  vein 
arising  scarcely  before  the  middle  of  the  space  between  the  first  oblique 
and  stigmatic  veins  and,  running-  midway  between  the  second  oblique  and 
stigmatic  veins,  forking  at  some  distance  before  the  stigmatic  vein  (in  which 
the  figure  is  not  quite  correct)  and  at  about  the  end  of  one-third  of  its 
course.  Stigmatic  cell  very  slender,  the  stigmatic  vein  being  only  gently 
arcuate,  and  the  cell  nearly  a  third  the  length  of  the  wing. 

Length  of  body,  6mra  ;  of  fore  wing,  8mm. 

Florissant.     Three  specimens,  Nos.  3228,  4827,  11175. 

2.  ANCONATUS  BUCKTONI. 

The  body  is  deep  black,  with  pale  blotches  on  the  abdomen  of  one 
specimen,  which  may  be  only  flaws  in  the  carbonaceous  matter.  Excepting 
the  wings  and  fragments  of  legs,  no  appendages  are  preserved,  unless  it  be 
one  of  the  cornicles,  a  slender,  equal,  not  very  long,  black  stem  protruding 
on  one  side  at  the  place  of  the  cornicle,  and  less  than  one-fourth  the  width 
of  the  abdomen.  The  form  of  the  wings  can  not  be  determined,  but  appar- 
ently they  are  very  narrow.  The  postcostal  vein  and  stigma  are  as  in  A. 
dorsuosus.  The  first  oblique  vein  is  straight,  and  diverges  from  the  post- 
costal  at  an  angle  of  fifty  degrees :  the  second,  equally  straight,  as  far  as  it 
can  be  seen  (not  over  one-half  its  course),  at  an  angle  of  forty  degrees ;  the 
stigmatic  cell  not  wholly  determinate  but  perhaps  wider  at  base  than  in  A. 
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dorsuosus  and  exceedingly  long,  l>ein_r  nearlv  halt'  as  long  as  the  wing. 
The  culiital  vein  arises  at.  about  the  middle  of  the  proximal  half  of  the 
space  l)et\veeii  tin:  first  oblique  and  stigmatic  veins,  takes  a  course  in  the 
space-  open  to  it,  a  little  below  the  middle,  and  forks  only  a  little  before  the 
matic  vein,  far  from  its  base  and  very  low  down,  the  inferior  branch 

being   -llOl't. 

Length  of  body.  3.5mm;  of  fore  wing,  7.5""". 

Named  tor  mv  iVieml,  George  Bowdler  Buckton,  Esq.,  whose  mono- 
graph nf  the  British  Aphides  is  a  monument  of  patient  work. 
Florissant.     Two  specimens,  Nos.  20G7,  14289. 

15.  PTEROSTIGMA  Buckton. 

I'lrroitigma  Buckt.,  Mouogr.  Brit.  Aphides,  IV,  178  (1883). 

Hi  ad  and  aiitenn;e  precisely  as  in  Anconatus,  excepting  that  the  basal 
anteiinal  joints  are  slenderer,  so  that  the  frontal  space  between  the  ;n 
is  several  times  their  width.'  Fore  wings  exceptionally  narrow,  with  the 
straight  postcostal  vein  distant  from  the  convex  margin,  the  stiguiatic  vein 
arising  1>,  lore  the  middle  of  the  long,  curving  and  tapering  stigma,  so  that 
the  cell  is  ncarlv  two-fifths  as  long  as  the  wing  (it  is  shorter  than  would 
appear  from  the  plate).  Cubital  vein  very  feeble,  once  forked  well  IK.- fore 
the  base  of  the  stigmatic  vein  and  at  no  very  great  distance  from  its  own 
origin,  which  is  near  the  middle  of  the  space  between  the  first  oblicpie  and 
the  stigmatic.  veins.  Second  oblique  vein  arising  close  to  the  first  and 
inanv  times  nearer  it  than  the  cnliital  vein,  sinuous  and  diverging  from  the 
straighter  first  oblique  vein  at  a  considerable  angle,  so  that  the  first  discoidal 
cell  between  them  is  about,  four  times  broader  on  the  hind  margin  than  at 
the  base.  Legs  Y,.|-V  sh-nder,  but  not  very  long.  Abdomen  pretty  n 
larly  oval,  apicallv  rounded. 

Tulilf  nf  I:  /nia. 

I; ,  ,    of  thi   lecond  oblique  and    tigmatio  veins  hardly  m  m  the  extreme  breadth  of  the 

win:; 1.  /'.  rx'Hirnm. 

Basesof  the  second  oblique  aud  stigmatio  veins  more  than  half  as  distanl  tbeextroi 

nt"  1 1  if  w  in  i; '.'.  /'.  iM'/i-um. 


•What   I'.u.  mi  ill"  tlir.      ji  i-art  ol"  tin-   n^hl  an 

VOI.    XIII IS 
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1.  PTERO  STIGMA  RECURVUM. 

PL  18,  Fig.  18. 
Pterostigma  recurvum  Buckt.,  Monogr.  Brit.  Aphides,  IV,  178,  PI.  133,  Fig.  G  (1885). 

A  single  specimen  with  expanded  wings  lies  entangled  with  a  species 
of  Aphidinse  (Tephraphis  walshii).  The  basal  joints  of  the  antennas  are 
preserved,  and  show  the  characteristics  mentioned  under  the  genus.  The 
fore  wings  are  nearly  three  times  as  long  as  broad,  with  scarcely  any 
fullness  along  the  hind  margin,  being  exceptionally  symmetrical.  The 
thickened  postcostal  vein  is  almost  straight,  with  the  slightest  possible  curve 
from  the  margin,  and  in  the  middle  of  the  wing  blends  into  the  exceedingly 
long,  slender,  and  arcuate  stigma,  which  curves  around  the  tip  of  the  wing 
nearly  to  the  middle  line  ;  the  costal  margin  is  considerably  arcuate  at  base 
and  distant  from  the  postcostal  vein.  The  oblique  veins  as  far  as  preserved 
are  nearly  straight  and  considerably  divergent,  but  the  second  is  only 
preserved  in  its  basal  half  or  third ;  it  diverges  from  the  postcostal 
about  forty  degrees,  the  first  as  much  as  fifty  degrees.  The  cubital  vein  is 
very  faint  throughout,  but  arises  about  six  times  as  far  from  the  second 
oblique  as  that  from  the  first,  and  at  only  a  short  distance  less  than  half-way 
from  the  first  oblique  to  the  stiginatic  vein  ;  it  has  a  very  longitudinal  course 
and  forks  narrowly,  well  before  the  base  of  the  stigmatic  vein  and  at  from 
one-fourth  to  one-third  the  distance  from  its  origin  to  the  extremity  of  its 
lower  branch.  The  stigmatic  vein  parts  gently  from  the  stigma  and  for  most 
of  its  course  is  straight,  the  stigmatic  cell  being  narrow,  broadest  apically, 
and  nearly  two-fifths  as  long  as  the  wing.  The  openness  of  the  first  dis- 
coidal  cell  apically  can  not  be  determined,  but  seems  to  have  been  three  or 
four  times  as  broad  here  as  at  base.  The  abdomen  seems  to  be  oval,  scarcely 
broader  than  the  thorax,  and  shows  no  signs  of  cauda  or  cornicles. 

Length  of  body,  4.25mm  ;  of  fore  wing,  5.75mm. 

No  part  of  the  wing  is  displaced  by  pressure,  as  suggested  as  possibly 
the  case  by  Buckton  ;  on  the  contrary  it  is  exceptionally  undisturbed  ;  but 
as  drawn  on  the  plate  the  extreme  base  of  the  stigmatic  vein  is  not  given 
(and  is  in  reality  very  faint  and  only  visible  in  certain  lights),  while  the 
apparent  short  vein  close  to  its  base  is  foreign  to  the  wing.  The  obscure 
cubital  vein  was  overlooked  when  the  drawing  was  made. 

Florissant.     One  specimen,  No.  8085. 
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2.    PxEROSTIiiMA    NIGEUM. 

<  )nly  the  l>ody,  somewhat  distorted,  and  one  fore  wing  are  preserved, 
which  do  not  permit  so  complete  a  description  as  of  the  preceding  species. 
The  wing  appears  to  lie  about  three  times  as  long  as  broad,  and  with  the 
same  symmetrical  form  seen  in  the  preceding  species.  The  postcostal  vi  in 
is  thick  and  straight,  blending  into  the  considerably  thickem  d  stigma. 
The  obli(|iie  \eins  are  each  very  gently  arcuate  with  the  opening  toward 
ilie  stigma,  unusually  oblique  and  little  divergent,  the  general  course  of 
the  first  being  scarcely  more  than  forty-five  degrees  with  the  postcostal, 
that  of  the  second  not  above  forty  degrees  ;  the  second  is  more  sinuous  and 
terminates  fully  as  far  out  as  opposite  the  base  of  the  stigmatic  vein,  the 
first  opposite  the  ha>eof  the  cubital,  so  that  the  cell  is  at  least  four  times 
as  wide  on  the  hind  margin  as  at  the  base.  The  cubital  vein  is  very  faint, 
especially  toward  the  base,  hut  arises  four  or  five  times  as  far  from  tin- 
second  oblique  as  the  latter  from  the  first  oblique  vein,  and  scare.  d\  less 
than  half-way  from  the  first  oblique  to  the  stigmatic  vein  ;  it  has  an  exceed- 
inglv  longitudinal  course  and  forks  very  narrowly  far  before  the  base  of 
the  stigmatic  vein,  but  just  how  far  the  single  specimen  does  not  permit 
deciding.  The  stigmatic  vein  parts  rather  rapidly  from  the  stigma  and  is 
stronglv  arcuate  at  base,  but  the  form  of  the  stigmatic  cell  can  not  be  made 
out.  The  bodv  is  verv  black  and  uniform  throughout,  the  abdomen  short 
ovate,  and  well  rounded,  with  no  sign  of  cauda  or  cornicles. 

Length  of  body,  ."..ft""11;  of  wings,  5""". 

Florissant.     One  specimen.  No.  6090. 

Family  PSYLLIDyE  Latreille. 

This  little  family  of  leaf  tleas,  closely  allied  to  the  Aphides,  but  always 
winged  at  maturitx  and  showing  some  curious  resemblances  in  neuratiou  to 
the  I'socida'  among  N'enroptera,  seems  to  be  best  represented,  like  the 
Aphides,  in  temperate  regions.  Hitherto  it  has  not  been  found  fo<-il,  but 
the  shales  of  Florissant  have  now  yielded  remains  of  two  species  belonging 
to  two  different  groups  and  representing  extinct  genera  allied  to  P>ylla, 
1'achvpsvlla,  and  I'svllopsis. 

• 


SI  mi  cif  I  In-  rul.ital  vein  lii-fiirr  its  fork  :i>  Inn^  :is  tin-  si,.|n  ..I"  .  .   ;:il  vi-in  ........  1      Y'-  i")'»ylla. 

Stem  of  the  cubital  vein  before  ite  fork  distinct!;  slmrtfi  than  iliai  of  ih<  -ijlla. 
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1.  NECROPSYLLA  gen.  nov.  (vexpt?,  Psylla). 

This  name  is  proposed  for  a  species  belonging  to  the  subfamily  Apha- 
larinae,  which  shows  a  close  resemblance  to  Psyllopsis.  As  there,  the  wing 
is  membranous.  The  petiolus  cubiti  is  of  the  same  length  as  the  discoidal 
part  of  the  subcosta,  and  the  general  relation  of  the  principal  nervures  is 
the  same  ;  it  is  only  in  minor  details  that  it  differs  here,  such  as  the  excep- 
tional length  of  the  upper  branch  of  the  subcosta  and  the  transverse  course 
of  the  lowest  branch  of  the  cubital.  But  the  most  striking  difference  is  in 
the  form  of  the  wing,  which  in  Psyllopsis  is  pretty  regularly  obovate,  the 
widest  part  of  the  wing  in  the  middle,  the  apex  well  rounded.  In  Necro- 
psy lla,  on  the  other  hand,  it  is  subtriangular,  the  broadest  part  just  before 
the  apex,  which  is  very  broadly  rounded  ;  both  upper  and  lower  margins 
are  nearly  straight.  Little  is  preserved  besides  the  wings. 

When  first  noticed  it  was  thought  to  belong  to  the  Psocidre,  near  Pso- 
quilla  and  Sphgeropsocus,  and  was  accordingly  figured  among  the  Neurop- 
tera. 

A  single  species  is  known. 

NECROPSYLLA  RIGIDA. 
PI.  12,  Figs.  11,  21. 

Head  broad,  fully  twice  as  broad  as  long,  rounded,  the  nasus  strongly 
pronounced,  orbicular,  very  large.  Whole  body  stout,  the  prothorax  appar- 
ently at  least  three  times  as  broad  as  long,  the  abdomen  tapering  a  little 
only,  and  furnished  at  the  tip  with  a  short,  slender,  conical,  bluntly  tipped 
style.  Wings  two  and  a  half  times  longer  than  broad,  wedge-shaped,  being 
largest  near  the  tip  and  narrowing  pretty  regularly  toward  the  base,  though 
more  rapidly  on  the  basal  third  than  beyond,  the  costal  margin  arched,  the 
tip  very  fully  rounded,  the  inner  margin  perfectly  straight.  A  principal 
vein  runs  through  the  middle  of  the  wing ;  at  the  end  of  the  first  third  it 
divides  into  two  forked  stems,  the  cubital  and  subcostal,  each  of  them 
forked  for  the  first  time  opposite  each  other  at  about  the  middle  of  the 
wing;  the  subcostal  forks  only  this  time,  its  upper  offshoot  curving  at  once 
up  toward  and  then  following  close  to  the  costal  margin,  where  it  descends 
into  the  apical  margin ;  the  cubital  runs  in  a  straight  course  midway 
IK -t\veen  the  former  and  the  veins  below.  The  lower  branch,  on  dividing, 
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sends  one  offshoot  along  the  middle  of  the  wing-,  which  forks  at  a  little  more 
than  half-way  to  the  tip,  the  forks  carving  a  little  downward;  the  other 
offshoot  parts  widely  fnmi  the  upper,  but  when  it  nears  tlie  inner  margin, 
;it  ;i  little  beyond  the  middle  of  the  wing,  it  is  connected  l>v  a  cross-A 
with  the  margin,  while  it  itself  passes  with  a  strong  curve  to  the  apical  mar- 
gin just  beyond  (lie  limits  of  the  straight  inner  margin.  Besides  these  veins 
there  are  two  others,  which  are  obscure  and  may  qriginate  independently 
or  from  this  central  vein  near  the  base;  the  upper  strikes  the  upper  mai 
a  little  before  the  middle  of  the  wing  and  runs  parallel  to  the  upper  offsln  M  .1 
of  the  principal  vein  ;  the  other,  the  anal  vein,  which  is  more  uncertain, 
strikes  the  inner  margin  a  little  nearer  the  base,  reaching  it  with  a  similar 
but  reverse  oblit|iiitv. 

Length  of  body,  3mm  ;  breadth,  0.75mm  ;  length  of  wing,  2mra  ;  breadth, 
0.78""". 

Florissant.     Four  specimens,  Nos.  310,  349,  7598,  12017. 

2.  CATOPSYLLA  gen.  nov.  (notrco,  Psylla). 

Belongs  to  the  subfamily  Psyllinae,  in  which  the  petiole  of  the  cubital 
vein  is  distinctly  shorter  than  the  discoidal  portion  of  the  subcostal.  It  is 
most  nearly  related  to  Psylla  itself,  and  indeed  differs  from  it  only  in  tin- 
excessive  length  of  the  cubital  cells,  which  are  more  than  a  third  the  length 
of  the  wing,  and  besides  are  of  very  simple  and  similar  structure,  in  \\liicli 
respect  it  agrees  better  with  Pachypsylla,  recent Iv  described  by  Kiley, 
though  the  cells  are  not  so  long  as  there  and  the  two  sides  of  the  wing  are 
more  symmetrical  in  form,  the  apex  of  the  wing  falling  exactlv  in  the  mid- 
dle line;  the  upper  cubital  branch  falls  barely  below  the  middle  of  the 
apex  of  the  wing.  The  wing  was  pretty  evidently  membranous,  and  its 
broadest  portion  is  in  the  middle  of  the  outer  half,  before  which  it  decn 
regularly  and  gently  in  size,  both  front  and  hind  margins  being  nearly 
straight 

A  single  species  is  known. 

• 

CATOPSYLLA  PRIMA. 

Wings  fully  twice  as  long  as  broad,  largest  in  the  strongly  rounded 
apical  half,  decreasing  regularly  in  size  to\\ard  the  base.  Lower  fork  of 
subcostal  vein  forming  with  its  stem  a  regular,  verv  gvntlv  arcuate  curve 
and  terminating  considerably  above  the  ape\  .it'  the  wing,  its  upper  branch 
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diverging  from  it  angularly  toward  the  costal  margin  just  before  the  end  of 
the  proximal  third  of  the  wing,  and  just  before  reaching  the  margin  bend- 
ing abruptly  outward  parallel  to  the  lower  branch,  not  really  reaching 
the  margin  until  toward  the  apex  of  the  wing.  In  the  cubital  vein  the 
lowermost  fork  makes  a  continuous,  regular  and  rather  strongly  arcuate 
curve  with  the  discoidal  portion,  striking  the  margin  just  before  the  middle 
of  the  wing;  the  upper  branch  of  the  lower  fork  parts  from  this  just  about 
opposite  the  forking  of  the  subcostal,  while  the  upper  fork,  not  so  wide  as 
the  lower,  arises  at  three-fifths  the  distance  from  the  base  of  the  wing, 
making  the  inclosed  cell  of  unusual  length  for  Psyllidre  ;  the  upper  branch 
of  this  fork  falls  scarcely  below  the  apex  of  the  wing,  and  the  tips  of  the 
cubital  forks  fall  at  subequidistant  intervals  along  the  margin,  the  lower 
cell  the  wider. 

Length  of  body,  3™  ;  wing,  2.5mm  ;  breadth  of  latter,  1.2ffim. 

Florissant.     One  specimen,  No.  6712. 

Family  F^ULGORINA  Burmeister. 

This  family  is  fairly  well  represented  in  Tertiary  deposits  and  by  a 
considerable  variety  of  forms,  all  the  subfamilies  being  represented  except 
the  Tropiduchida,  Derbida,  and  Lophopida;  and,  what  is  curious,  each  of  the 
subfamilies  is  represented  both  in  European  and  American  strata,  excepting 
only  the  Issida,  confined  to  Europe,  and  the  Achilida,  found  only  in  Amer- 
ica, each  by  a  single  species,  the  one  in  Radoboj,  the  other  at  Florissant. 
In  Europe  the  Fulgorina  are  represented  by  Poeocera  in  amber,  the  Dictyo- 
pharida  by  Pseudophana  both  in  amber  and  at  Oeningen,  the  Cixiida  by 
Cixius  in  amber,  the  Delphacida  by  Asiraca  at  Aix,  the  Ricaniida  by  Rica- 
nia  in  amber,  and  the  Flatida  by  Flata,  also  in  amber.  The  only  one  of 
these  genera  recognized  in  America  is  Cixius,  and  that  doubtfully ;  but 
these  subfamilies  are  far  better  represented,  and  in  some  instances  by  new 
and  peculiar  types.  Thus  of  Fulgorida  we  have  Nyctophylax,  Aphana, 
Lystra,  and  Fulgora,  all  with  more  than  one  species,  from  various  locali- 
ties ;  of  Dictyopharida,  a  Dictyophara  from  Florissant ;  of  Cixiida,  not  only 
Cixius  but  Oliarus,  Diaplegma,  Oliarites,  and  Florissantia,  all  but  the  first 
peculiar  types  and  Diaplegma  with  no  less  than  seven  species— all  these  from 
Green  River  and  Florissant ;  of  Delphacida,  Delphax,  and  Planophlebia, 
the  latter  a  remarkable  extinct  type  from  British  Columbia;  of  Ricaniida 
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Eammapteryx,  a  new  genus  from  Green  River  ;  and  of  Flutida,  two  species 
of  Lithopsis  and  one  of  Ficarasites,  both  new  types  and  from  Green  River. 
America  is  therefore  far  richer  than  Europe  both  in  the  number  and  diver- 
sity of  its  fulgorine  fauna,  but  especially  in  the  latter.  About  half  the 
European  species  have  been  referred  to  Cixius  alone,  and,  as  we  have  s* 
Diaplegma,  a  genus  of  Cixiida,  is  the  most  abundant  American  type. 

Subfamily  FULQORIDA   St&l. 

This  group,  which  includes  among  its  members  the  lantern-fly  and 
other  light-giving,  or  presumably  light-giving,  insects,  has  heretofore  been 
found  fossil  only  in  amber,  three  species  of  Poeocera  having  been  described 
therein.  Now,  however,  we  are  able  to  add  from  the  American  rocks  a  con- 
siderable number  and  variety  of  forms,  referred  to  four  different  genera,  one 
of  them,  Nyctophylax,  extinct  and  composed  of  large  species  with  recurved 
snout. 

NYCTOPHYLAX  en.  nov. 


Large  bodied  insects,  nearly  allied  to  Enchophora.  The  head  pre- 
sented a  recurved  process  of  subequal  diameter  (as  seen  from  the  side)  and 
tolerably  stout,  exceeding  a  little  the  diameter  of  the  head  ;  it  was  din.-cti-d 
upward  and  a  little  backward,  not  reaching  the  posterior  margin  of  the  head, 
very  bluntly  pointed,  laterally  carinate.  Legs  short  and  moderately 
stout,  the  hind  femora  not  surpassing  the  middle  of  the  abdomen,  both 
femora  and  tibia;  apparently  carinate  or  tetraquetral  throughout.  Tegmiiia 
considerably  surpassing  the  abdomen,  densely  reticulate  in  the  apical  fourth 
only.  Type,  N.  uhleri. 

Table  i  if  tin-  X;IIVKS  i  if 


'  r  species  (tegmina  twenty  millimeters  iii  length).     Extreme  tip  of  the  recurved  process  of  tlir 
head  separated  from  the  summit  of  the  head  by  nearly  twice  its  own  greatest  diameter..!.  A".  »/<' 
Smaller  species  (tegmina  fifteen  millimeters  in  length).    Extreme  tip  of  the  recurved  prorrs-.  «(  ih" 
bead  separated  from  the  summit  ul  t  lie  head  by  uot  more  thau  its  own  greatest  diaun5ter..'-i.  -Y.  riijil. 

1.    NVOTOPHYLAX    UIILERI. 

• 

I'l.  Ill,  Fitf.  11. 

This  is  one  of  the  largest  of  tin-  Ilomoptera  known  in  a  fossil  state,  and 
from  the  development  of  the  frontal  process  was  not  impn.balily  a  noctilu- 
cous insect.  It  is  preserved  on  a  side  view  ;  the  fracture  of  the  stone  has 
removed  a  portion  of  the  front,  but  has  fortunately  left  intact  the 
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connection  of  the  process  to  the  vertex,  by  which  it  is  seen  to  be  here 
abruptly  bent  backward,  but  at  the  same  time  upward,  so  as  to  leave  an 
annulate  opening  between  it  and  the  head.  The  head  is  streaked  with  pale, 
relieved  by  dark  along  the  incisures,  and  the  process  is  longitudinally  marked 
in  the  same  way,  the  caringe  being  dark.  The  tegmina  are  broad,  expand- 
ing triangularly,  roundly  angulate  at  the  apex,  which  is  in  the  middle  of  the 
upper  half,  and  surpass  the  abdomen  by  about  one-fifth  their  length  ;  they 
are  dark  but  mottled  with  lighter  colors,  and  in  the  apical  reticulate  portion 
the  nervules  and  cross-veins  are  heavily  marked  with  white,  breaking  this 
part  of  the  wing  up  into  pretty  regular,  rectangular  and  longitudinal,  fulig- 
inous cells  of  very  equal  breadth,  but  varying  in  length  from  one  to  three 
times  their  breadth.  The  legs  are  dark,  marked  longitudinally  with  paler 
colors,  and  the  dark  abdomen  is  much  paler  in  broad  bands  at  the  incisures. 

Length  of  body,  20  ? """ ;  height  of  thorax,  7mni ;  length  of  process 
beyond  the  head,  3""" ;  breadth  of  same,  lmm ;  length  of  tegmina,  20mm ; 
their  breadth,  8mm  ;  length  of  fore  femora,  4mm ;  fore  tibiae,  5mm ;  hind 
femora,  5  A"1™  ;  hind  tibiae,  7mm. 

This  striking  insect,  the  possible  light  bearer  of  the  ancient  Florissant 
nights,  is  named  for  my  friend  Mr.  P.  R.  Uhler,  who  has  done  more  than 
any  one  else  to  illumine  the  path  of  the  student  of  Hemiptera  in  our  country. 

Florissant.     One  specimen,  No.  11771. 

2.  NYCTOPHYLAX  VIGIL. 
PL  19,  Fig.  S. 

This  species  seems  to  differ  from  the  preceding,  so  far  as  can  be  seen, 
only  in  its  smaller  size  and  the  shorter  and  more  abruptly  recurved  process 
of  the  head,  the  apex  of  which  only  reaches  a  point  opposite  the  middle  of 
the  eye,  and  is  removed  from  the  summit  of  the  head  by  scarcely  its  own 
greatest  width.  Unfortunately  this  part  was  not  exposed  on  the  stone  when 
it  was  drawn,  and  the  front  of  the  specimen,  which  is  preserved  in  nearly 
the  same  position  as  in  that  of  N.  uhleri,  is  broken  to  almost  precisely  the 
same  extent  as  there.  The  markings  are  throughout  the  same,  excepting 
that  the  pale  bands  at  the  incisures  of  the  abdomen  appear  to  be  narrower. 

Length  of  body,  H!1""' ;  height  of  thorax,  4.5""";  length  of  process 
beyond  the  head,  12""";  breadth  of  same,  0.9""" ;  length  of  tegmina, 
M.7.V""1. 

Florissant.     One  specimen,  No.  12088. 


ilKMIl'TKKA  —  IIO.MOI'TKKA      II   U.OK1NA. 

APHANA  Burmeister. 

To  this  genus  are  provisionally  referred  a  couple  of  species  which 
In-long  in  this  neighborhood,  but  probably  not  together.  No  other  extinct 
species  have  been  referred  to  this  group,  which  is  essentially  subtropical. 

APHANA  ATAVA. 
PI.  5,  Figs.  96,  97. 
Aphana  atara  Scudd..  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  759-700  (1877). 

A  single  finely  preserved  specimen,  giving  the  upper  surface  of  the 
body,  the  displaced  tegmina  of  one  side,  and  a  part  of  the  middle  leg  of  the 
opposite  side,  is  referred  provisionally  to  Aphana.  It  plainly  belongs  to 
the  true  Fulgorina,  and  seems  to  agree  better  with  Aphana  than  with  any 
other  genus  concerning  which  information  is  at  hand,  but  it  is  much  smaller 
than  the  species  of  Aphana  (as  it  is  larger  than  those  of  Pceocera),  and 
di tiers  from  it  in  the  structure  of  the  head  and  the  brevity  of  the  tegmina. 
The  head  is  small,  being  scarcely  more  than  one-third  the  width  of  the 
body,  the  eyes  not  prominent,  the  front  scarcely  angulated,  and  the  vertex 
of  about  equal  length  and  breadth  :  it  is  marked  above  with  two  longitudi- 
n.-il  blackish  stripes,  and  the  thorax  with  a  median,  and,  on  either  side,  a 
broad,  lateral,  black  stripe,  all  of  them  bordered  by  paler  parts  and  the 
median  marked  with  a  median  pale  line.  The  front  of  the  thorax  is  strongly 
and  regularly  convex,  and  the  posterior  border  of  the  mesonotum  is  rect- 
aisgular.  The  tegmina  are  about  three  times  as  long  as  broad,  with  nearly 
|i arallel  borders,  the  tip  roundly  pointed;  the  apical  fifth  is  filled  with  fine, 
closely  parallel,  longitudinal  veinlets,  extending  from  the  tip  of  the  radial 
vein  to  the  inner  border,  forming  an  area  of  equal  width  throughout.  The 
radial  vein  is  parallel  to  the  costa  throughout.  The  ulnar  veins  originate 
alnmst  exactlv  as  in  Acra-phia,  but  the  upper  one  does  not  fork  before  the 
middle  of  tin-  uinu,  ulien  it  sends  downward  a  single  shoot,  while  the  lower 
forks  almost  immediately,  and  again  emits  a  vein  beyond  the  middle  of  the 
wing.  The  win^  itself  is  apparently  diaphanous,  but  is  mottle. 1  lightlv  with 
taint  fuliginous  aloir^  the  co-tal  bonier,  and  more  heavily,  but  irregularly, 
with  dark  I'useuiis  on  tin-  basal  half  of  the  wing,  especially  next  the  extreme 
base,  and  in  a  rather  broad  and  straight  but  irregularly  margined  and 
oblique  hand,  crossing  the  wing  from  just  below  the  sutural  angle  equally 
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backward  and  outward.  Middle  leg  moderately  stout ;  femur  and  tibia  of 
equal  width,  straight,  apparently  with  sharp  edges.  Abdomen  full,  rounded, 
broad,  the  extremity  broadly  rounded ;  it  is  dusky,  especially  beyond  the 
base,  the  neighborhood  of  the  spiracles  darker,  the  fifth  to  the  seventh  seg- 
ments with  a  medio-dorsal  (or  medio- ventral?)  raised  line  marked  in  black. 

Length  of  body,  9.5ram;  breadth  of  head,  1.8mm ;  of  abdomen,  5mm ; 
length  of  tegmina,  10miu;  width  of  same,  3.5mm;  length  of  femora  (some- 
what doubtful),  2mm. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen,  W.  Denton. 

APHANA  ROTUNDIPENNIS. 

PI.  G,  Fig.  27. 
Apltana  rotimdipennis  Scndd.,  Bull.  U.  S.  Geol.  Ceogr.  Surv.  Terr.,  IV,  772  (1878). 

This  name  is  proposed  for  a  couple  of  wings  which  seem  by  their 
obscure  venation  to  belong  in  the  same  group  as  the  last.  They  differ,  how- 
ever, in  having  a  strongly  bowed  costa,  which  is  curved  more  apically  than 
near  the  base,  and  continues  very  regularly  the  curve  of  the  well-rounded 
apex  ;  the  commissural  border  is  perfectly  straight ;  the  principal  veins  fork 
near  the  base,  so  that  there  are  a  number  of  longitudinal  veins  a  short  dis- 
tance therefrom ;  no  transverse  veins  are  discernible,  nor  oblique  veins  at 
the  costal  margin,  but  the  longitudinal  veins  all  fork  at  a  similar  distance 
from  the  apex,  so  that  the  apical  fifth  of  the  wing  is  filled  with  still  more 
numerous  longitudinal  veins;  the  tegmina  are  broadest  just  beyond  the 
middle. 

Length  of  tegmina,  6.75mm;  breadth  of  same,  3mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  175  (F.  C.  A.  Rich- 
ardson), 4187  (S.  H.  Scudder). 

LYSTRA  Fabricius. 

The  specimens  that  are  placed  here  are  very  obscure  and  imperfect, 
and  when  better  ones  are  obtained  the  species  will  very  probably  have  to 
be  removed  elsewhere,  and  perhaps  even  to  another  subfamily  ;  but  what 
can  be  made  out  reminds  one  of  this  group  as  well  as  of  any  other,  and 
they  are  therefore  placed  here  provisionally,  though  it  is  plain  that  they  do 
not  belong  together.  No  fossil  species  besides  these  have  been  recorded. 

Table  of  the  species  of  Lystra, 

Lateral  sulei  of  mesonotiim  parallel 1.  L.  richardsoni. 

Lateral  sulci  of  mosonotum  posteriorly  convergent ^.  L.  leei. 
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1.  LYSTRA?  RICHARDSOM. 

PI.  0,  Fi»s.  IM,  :;n,  :;i  ;  i'l.  7,  Fi-s.  1,  :;. 

Lyitrat  richardsoni  S.-nd.l.,  Hull.  1'.  S.  Gcol.  Geogr.  Surv.  T.-rr.,  IV,  772  (1878). 

I  have  before  me  a  number  of  specimens  of  a  large  fulgorid,  appar- 
ently belonging  near  Lystra  and  Pceocera,  but  which  have  been  pres.-rved 
only  in  a  fragmentary  condition.  Enough,  however,  remains  t<>  .-1">\\ 
several  features :  the  vertex  between  the  eyes  is  half  as  broad  again  as  tin- 
eyes,  and  at  least  as  long  as  broad,  projecting  beyond  the  eyes  by  more 
than  the  diameter  of  the  latter  and  well  rounded.  The  scutellum  is  large, 
fully  as  long  as  broad.  The  longitudinal  veins  of  the  tegmina  are  rather 
infrequent,  forking  rarely,  and  even  toward  the  apex  seldom  connected  by 
cross-veins;  apparently  all  the  principal  veins  branch  at  about  the  same 
points,  viz,  near  the  middle  of  the  basal  and  of  the  apical  half;  the  tegmina 
somewhat  surpass  the  abdomen.  The  body  is  broadest  at  the  second  or 
third  abdominal  segment,  and  tapers  rapidly  to  a  point,  the  segments  being 
equal  in  length. 

Length  of  body,  lGmm;  probable  length  of  tegmina,  15.5mm;  breadth 
of  abdomen,  5.5mm. 

Named  for  one  of  the  earliest  collectors  of  Green  River  fossil  insects, 
Mr.  F.  C.  A.  Kichardson. 

Green  River.  Wyoming.  Eleven  specimens.  \os.  (J7,  ll!i  (F  ( '.  A. 
Richardson),  40,  41,  109  (L.  A.  Lee),  l-'l,  1-M  i  A.  S.  1'ackard),  4076,  4:M7 
and  4208,  4212,  4217  (S.  H.  Scudder). 

2.  LYSTRA  ?  LKEI. 
Pi.  7.  Fi-;.  ii. 

A  species  is  indicated  of  about  the  same  si/e  and  general  form  as  L. 
richardsoni,  preserved  so  as  to  show  a  dorsal  view  with  the  greater  part  of 
at  least  one  of  the  diaphanous  tegmina  and  the  thorax,  but  not  the  head  nor 
Other  appendages.  The  mesonotum  was  broad  and  well  rounded  in  front, 
contracted  behind,  nearly  twice  as  broad  as  long,  with  the  interior  third  of 
each  lateral  half  separated  by  a  straight  oblique  sulcus  from  the  parts  with- 
out, as  deep  as  the  median  sulcus,  and  apically  curving  abruptly  inward  to 
it;  scutellum  moderately  large,  truncate  hasally,  triangular  and  almost 
equiangular,  the  apex  produced  finely  to  a  point,  the  sides  slightly  concave. 
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Tegmina  somewhat  surpassing  the  abdomen,  the  longitudinal  veins  in 
general  much  as  in  L.  richardsoni.  Abdomen  much  as  there. 

Length  of  fragment,  11.5mm;  probable  length  of  body,  10mm  ;  length  of 
tegmina,  10.25mra;  breadth  of  abdomen,  5.25mm. 

Named  for  Prof.  Leslie  A.  Lee,  of  Bowdoin  College,  a  diligent  collector 
of  Green  River  fossil  insects. 

Green  River,  Wyoming.     One  specimen,  No.  119,  Dr.  A.  S.  Packard. 

FULGORA  Linne". 

The  species  placed  here  are  so  referred  only  because,  appearing  to 
belong  to  the  subfamily  of  which  this  is  a  typical  member,  they  can  not  be 
more  definitely  placed.  No  other  fossil  insects  have  been  referred  to  this 
place. 

FULGOEA    GRANULOSA. 

PI.  G,  Fig.  35. 
Fulgora  granulosa  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  771-772  (1878). 

A  single  specimen  and  its  reverse  show  only  the  thorax  and  abdomen 
of  an  insect  belonging  to  the  subfamily  of  Fulgorida,  but  of  which  little 
more  can  be  said.  The  thorax  is  large,  globose,  and  black ;  the  scutellum 
is  about  half  as  large  as  the  thorax,  longer  than  broad,  and  rounded  at  the 
apex ;  the  abdomen  tapers  gently,  its  apex  about  half  as  broad  as  its  base, 
and  is  provided  with  a  pair  of  overlapping,  black,  roundish,  oval  plates, 
giving  the  appearance  of  an  additional  segment.  The  surface  of  the  thorax 
and  abdomen  is  thickly  and  uniformly  granulate  with  circular,  dark-edged 
elevations,  averaging  0.04mm  in  diameter;  the  scutellum  lacks  this  marking, 
excepting  at  the  edges,  which  are  more  minutely  and  profusely  granulate. 

Length  of  body,  8.5mm ;  of  thorax,  2.75"™ ;  of  scutellum,  1.4mm ;  of 
appendages,  I'"1" ;  breadth  of  thorax,  2. 5mm  ;  of  scutellum,  1.25mm  ;  of  second 
segment  of  abdomen,  2.2mm. 

Green  River,  Wyoming.  One  specimen,  Nos.  49  and  131  (F.  C.  A. 
Richardson). 

FULGORA  POPULATA. 

PL  7,  Fig.  10. 

The  dorsal  view  of  a  headless  insect  with  overlapping  wings  but  no 
other  appendages.  The  mesonotum  is  transverse,  about  three  times  as 
broad  as  long,  posteriorly  truncate,  anteriorly  broadly  rounded  so  as  to  be 
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only  one-fourth  as  long  on  the  sides  as  in  the  middle,  the  surface  smooth  or 
microscopically  scabrous,  with  exceedingly  scattered,  pale,  circular  spots  or 
pustules  about  0.03"""  in  diameter.  Scutellum  large,  nearly  as  broad  as  the 
mesonotum,  and  almost  three-fourths  as  long  as  broad,  the  sides  slightly 
concave,  the  apex  produced  and  pointed,  the  surface  similar  to  that  of  the 
pronotum  but  with  fewer  pustules.  Base  of  the  tegmina  and  particularly 
of  the  clavus  apparently  very  finely  granulate,  the  neuration  obscurely 
preserved,  the  tegmina  apparently  just  reaching  the  tip  of  the  abdomen. 

Length  of  fragment,  7""" ;  of  mesonotum,  O.C1"'" ;  breadth  of  same, 
1.7rai";  of  abdomen,  2.8""". 

Green  River,  Wyoming.     One  specimen,  No.  Ill,  Dr.  A.  S.  Packard. 

FULGORA    OBTICESCKNS. 
PI.  19,  Fig.  1. 

A  small  specimen  appearing  to  belong  in  this  subfamily,  though  cer- 
tainly not  in  Fulgora,  in  which  it  is  placed  only  in  its  ancient  broad  sense. 
A  dorsal  view  is  presented,  showing  little  besides  the  body  and  some  of  the 
veins  of  the  tegmina,  which  reached  to  the  extremity  of  the  abdomen.  The 
head  was  half  as  broad  as  the  thorax.  The  thorax  was  large  and  rounded 
subquadrate,  the  scutellum  also  large  and  rather  bluntly  angled  posteriorly, 
the  abdomen  lighter  colored  than  the  rest  of  the  body  and  conico-fusiform 
with  broad,  pale  incisures.  The  fore  legs  were  slender  and  linear,  and  tin- 
longitudinal  veins  of  the  diaphanous  tegmina  rather  distant  with  scanty 
cross-veins. 

Length  of  body,  4mra  ;  greatest  breadth,  1.25™m. 

Florissant.     One  specimen,  No.  12069. 

Sublhmily  mCTYOPHARIDA  Stal. 

A  considerable  group  of  mostly  tropical  forms,  of  which  the  only  known 
fossil  species  are  those  mentioned  below. 

DICTYOI'IIAIIA  German 

T\vo  species  of  Pseudophana  Burmeister,  regarded  by  Stal  as  the  same 
as  this  genus  have  been  described  from  the  European  Tertiaries,  one  from 
immature  specimens  in  amber,  the  other  a  winged  insect  from  Oeningen. 

The  species  added  below  is  placed   in   this  genus  as   t\  pical  of  1  Met \  oplm- 
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rida,  to  which  the  insect  appears  to  belong.  The  genus  is  now  confined  to 
warm  countries,  but  is  found  in  both  worlds.  Heer  compares  the  Oeningen 
fossil  to  a  species  found  living  in  Georgia. 

DlCTYOPHARA    BOUVEI. 
PI.  21,  Fig.  1C. 

A  pair  of  specimens,  both  seen  upon  a  side  view,  which  appear  to 
belong  together.  Head  not  protuberant  in  front  of  the  eyes,  well  rounded. 
Rostrum  reaching  to  the  base  of  the  posterior  legs  ;  it  is  poorly  represented 
on  the  plate  in  a  too  curved  line.  Dorsum  of  thorax  well  arched.  Legs 
moderately  long  and  of  medium  stoutness.  Tegrnina  four  times  as  long  as 
broad,  surpassing  a  little  the  length  of  the  body,  rather  slender  and  sub- 
equal,  the  apex  subacute,  obliquely  subtruncate  below.  Wings  ample,  the 
veins  of  the  anal  area  divergent,  arcuate,  apically  distant,  the  outermost, 
falling  on  the  border  at  the  middle  of  the  apical  half  of  the  wing,  narrowly 
and  very  deeply  forked. 

Length  of  body,  14mm  ;  height  of  same,  4.5mm  ;  length  of  tegmina,  12mm  ; 
breadth  of  same,  3""u;  length  of  rostrum,  4.5""". 

Named  for  the  Boston  geologist,  Thomas  T.  Bouve",  Esq. 

Florissant.     Two  specimens,  Nos.  126,  4348. 

Subfamily  OIXIIDA  Stal. 

About  a  third  of  the  fossil  Fulgorida^  of  Europe  have  been  referred  to 
this  subfamily.  They  are  all  from  amber  and  are  considered  as  species  of 
Cixius.  To  this  we  can  now  add  from  American  rocks  twelve  species  of  at 
least  five  genera,  three  of  them,  Oliarites,  Diaplegma,  and  Florissantia, 
regarded  as  extinct  types.  They  all  belong  in  the  vicinity  of  Cixius  and 
Oliarus,  and  one  of  them,  Diaplegma,  has  as  many  as  seven  species.  The 
modern  species  of  this  group  appear  to  be  world  wide  in  distribution. 

CIXIUS  Latreille. 

To  this  genus  as  typical  of  the  subfamily  only  two  forms  are  here 
placed,  which  can  hardly  belong  in  the  same  generic  group.  Many  fossil 
species  are  known  in  amber,  but  none  from  the  rocks  have  before  been 
referred  here.  Both  the  species'  here  described  and  figured  are  very  imper- 
fect. 
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ClXIUS.'    UKSl'EKIDUM. 

PI.  6,  Fig.  Hi. 

Cixiitsr  hesperidttm  Sciidd.,    Hull.  U.  S.  Geol.  Geogr.   Surv.  "IVrr.,  IV,  77-J-77:!  (1 

A  single  fragment,  representing  a  Dearly  perfect  tegmen,  with 
venation,  is  probably  to  he  referred  to  Cixins,  but  is  unsatisfactory:  tin- 
costal  border  is  geiitlv  and  regularly  convex,  the  tip  well  rounded,  with  no 
projecting  apex ;  the  teamen  appears  to  increase  very  slightly  in  si/.c  to  a 
little  beyond  tin-  middle,  up  to  which  point  the  borders  are  nearly  parallel  ; 
the  course  and  branching  of  the  nervures,  so  far  as  thfty  can  be  made  out, 
seem  to  indicate  an  insect  allied  to  (!ixius,  but  no  cross-veins  can  be  seen 

Length  of  tegmen,  <;._' :   its  greatest  breadth,  2.5ram. 

Green  River,  Wyoming.     One  specimen,  No.  .'IS,  F.  C.  A.  Kichardson. 

(  'IXIIIS  ?    I'lvOAVUS. 

ri.  T.I.  I'i.u.  ii. 

An  insect  apparently  allied  not  distantly  to  Florissantia  elegans  and 
but  little  smaller  than  it,  but  with  considerable  difference  in  the  nenration 
of  the  tegmina.  The  head  is  not  preserved,  but  must  have  been  at  least  as 
narrow  as  there,  the  thorax  being  transverse  but  triangular  and  longer  than 
in  Florissantia,  although  its  apex  is  angularly  einarginate,  receiving  the 
liroadly  angled  base  of  the  very  large,  otherwise  triangular  scutelluni,  which 
has  a  line  mesial  sulcation.  Tegmina  surpassing  the  abdomen  moderately, 
with  no  pterostigma,  the  first  cross-veins,  at  which  the  longitudinal  veins 
are  forked  and  new  cells  arise,  crossing  the  middle  of  the  apical  two-thirds 
of  the  wings,  bevoml  which  point  the  longitudinal  veins  run  unforked  to  the 
margin,  so  that,  there  are  hut  a  basal  and  an  apical  series  of  cells,  the  latter, 
about  eight  in  number,  Mrikmg  the  apical  margin  :  there  appear  to  lie  a 
few  duskv  spots  in  the  middle  of  these  apical  cells. 

Length  of  bodv  as  preserved.  Id ;  breadth  of  same,  .",  T.Y"n'  ;  length 

of  tegmina,  ld..r>""". 

Florissant.     One  specimen,  No.  1.7nf>,  rrinceton  Expedition. 

OLIARUS  Stal. 

A  single  species  is  referred  here  provisionally  to  indicate  its  appareiith 
m-areM  alliance  among  living  forms.  The  genus  has  never  been  found 
fossil,  but  all  of  the  known  fossil  Cixiida  are  nearly  allied  to  it. 
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OLIARUS  ?  LUTENSIS. 
PI.  7,  Fig.  18. 

The  species  placed  here  provisionally  can  certainly  not  belong  here,  as 
the  scutellum  is  only  tricarinate,  and  the  veins  of  the  tegmina  are  smooth 
and  continuous.  Evidently,  however,  it  comes  near  it,  to  judge  from  the 
course  of  the  venation.  The  head,  of  which  only  the  part  lying  between  the 
eyes  is  preserved,  is  very  small  and  narrow,  little  prominent  ;  the  thorax, 
not  properly  shown  in  the  plate,  transverse,  equal,  short,  angularly  bent,  so 
that  the  base  of  the  scutellum  being  almost  as  strongly  angulate  as  its  tip, 
the  scutellum  is  diamond-shaped  ;  it  has  three  very  delicate  carinre,  the 
lateral  ones  divergent.  The  tegmina  are  three  times  as  long  as  broad,  con- 
siderably surpassing  the  abdomen,  diaphanous,  with  a  dusky  roundish  spot 
just  below  the  costal  edge  in  the  middle  of  the  apical  two-thirds  ;  just  before 
it  the  main  longitudinal  veins  first  fork  and  are  united  by  cross-veins  in  a 
zigzag  manner,  and  they  again  fork  and  are  to  some  extent  again  united 
half  way  from  here  to  the  tip. 

Length  of  body,  6nim  ;  breadth  of  scutellum,  1.75"""  ;  length  of  tegmina, 
7.25mm. 

Green  River,  Wyoming.     One  specimen,  No.  112,  Dr.  A.  S.  Packard. 

Possibly  in  this  vicinity  should  be  placed  the  wings  figured,  PI.  7,  Fig. 
10,  which  from  their  obscurity  and  because  of  their  being  longitudinally 
folded  I  am  unable  to  place  definitely. 


DIAPLEGMA  gen.  nov. 

This  name  is  given  to  an  extinct  group  of  Cixiida  allied  to  Cixius  and 
Oliarus  with  peculiar  neuration.  The  insects  are  small  and  slender  bodied, 
with  protuberant,  pointed  head,  antenna?  apparently  much  as  in  Liburnia, 
a  genus  of  Delphacida,  long  and  slender  legs,  and  elongate  wings  largest 
in  the  middle  of  the  apical  half  or  even  third,  with  strongly  and  regularly 
rounded  apex.  The  sutura  clavi  is  very  long,  and  the  anal  veins  unite  in 
one  far  before  their  tip  ;  the  radial  vein  forks  nc-ar  the  middle  of  the  wing, 
and  each  of  the  forks  sends  at  its  tip  a  cluster  of  two  or  three  curved  inde- 
pendent branches  to  the  costal  margin  far  out;  the  two  ulnar  branches, 
which  separate  close  to  the  base  of  the  wing,  usually  fork  farther  out  than 
the  radial,  the  upper  branch  of  the  fork  of  the  upper  ulnar  vein  just  striking 


IlKMIITKKA— IIOMOITKKA— ITLCiOKINA.  28S> 

tin-  a]ic\  of  the  wing,  the  lower  branch  crossing  the  upper  branch  of  the 
lurk  <>f  the  lower  iiliuir  vein  and  re. forking  between  the  forks  of  the  latter  in 
a  somewhat  peculiar  manner,  sometimes  connected  by  cross-veins  to  the 
lower  branch  of  the  lower  ulnar  fork;  the  lower  ulnar  branch  forks  a  little 
earlier  than  the  upper  and  directly  opposite  the  end  of  the  united  anal 
veins.  Venation  of  hind  wings  so  far  as  seen  a  good  deal  as  in  Cixius,  but 
the  fork  inn-  of  the  upper  veins  beyond  the  cross-veins  is  so  deep  as  to  run 
fairly  up  to  these  cross-veins. 

Seven  species  are  recognized  in  our  Tertiary  deposits. 

Table  of  the  species  of  Diaplegma. 

Tin1  two  main  branches  of  the  uluar  vein  forking  distinctly  farther  out  than  the  first  radial  furcation. 

Apical,  radial,  and  ulnar  vetulets  reaching  the  margin  twelve  in  number 1.  />.  lialctemani. 

Apical,  ladial,  ami  uluar  veinlets  reaching  the  margin  not  over  ten  in  number. 
1'pper  ulnar  branch  distinctly  disturbed  in  course  at  its  first  furcation. 

I'pper  fork  of  lower  ulnar  vein  passing  iu  a  continuous  and  regular  curve  across  the  upper 

nlnar  branches  to  thu  margin '2.  I),  veterasceiis. 

Upper  fork  of  lower  ulnar  vein  interrupted  in  its  regular  course  when  it  meets  the  upper 

ulnar  branches 3.  I),  abductuin. 

Upper  nlnar  branch  with  its  upper  fork  making  a  continuous  or  almost  continuous  line,  uude- 
viating  in  course. 

Tegmina  nearly  three  times  as  long  as  broad 4.  D.  renerabile. 

Tegmina  nearly  or  quite  four  times  as  long  as  broad. 

Cross-veins  uniting  the  ulnar  branches  considerably  farther  from  the  apex  of  the  wing 

than  the  breadth  of  the  wing  where  they  occur ">.  /'.  occultorum. 

Cros.H-veins  uniting  the  ulnar  branches  only  as  far  from  the  apex  of  the  wing  as  the 

width  of  the  wing  where  they  occur G.  D.  ruinoutm. 

The  lower  nlnar  vein  forking  almost  exactly  opposite  the  furcation  of  the  radial 7.  D.  obdormitum. 

1.  DIAPLEGMA  HALDEMANI. 

The  antennae  are  about  as  long  as  the  tricarinate  scutellurn.  The  teg- 
niina  are  about  three  and  a  half  times  longer  than  broad,  with  very  straight 
costa,  largest  in  the  middle  of  the  apical  third,  scarcely  narrowing  baseward 
The  radial  vein  forks  exactlv  at  the  middle  of  the  wing,  the  lower  uluar 
branch  at  some  distance  beyond;  the  upper  radial  branch  is  two,  the  lower 
three  forked,  since  the  first  of  its  forks  again  subdivides.  Opposite  the 
fnrration  of  the  upper  radial  branch  the  upper  ulnar  branch  forks  widely, 
its  upper  branch,  an  unusual  circumstance  and  perhaps  individual,  locking 
narrowly,  its  lower  crossing  to  the  center  of  the  lower  ulnar  fork,  where  it 
divides  in  two.  the  upper  branch  again  forking,  but  there  is  no  connection 
with  the  lowermost  ulnar  nerviile. 

l.enutli  of  body.  1 :  of  trginiiia,  LI.'. ;  width  of  same,  l.l.V1"": 

length  of  fore  tibiae,  1' :  taisi,  ().l.V"m. 

\o| 
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In  memory  of  the  pioneer  American  naturalist  and  philologist,  the  late 
Samuel  Stehman  Haldeman,  Esq. 

Florissant,     One  specimen,  No.  2237. 

2.    DlAPLEGMA    VETERASCENS. 

There  is  but  a  single  specimen  of  this  species,  but  in  it  one  of  the  teg- 
mina  is  admirably  preserved.  These  are  a  little  more  than  three  times  as 
long  as  broad,  broadest  in  the  middle  of  the  apical  half,  before  which  they 
narrow  very  regularly  and  very  gently,  and  beyond  which  the  apex  is 
rather  sharply  rounded.  The  radial  vein  first  forks  at  just  about  the  middle 
of  the  wing,  the  lower  ulnar  at  some  distance  beyond  it ;  there  are  three 
clustered  forks  to  the  upper  radial,  two  to  the  lower,  and  the  cells  formed 
by  them  are  rather  slender  though  short.  The  upper  ulnar  branch  and  its 
upper  fork  are  distinctly  bent  where  they  join,  and  the  lower  fork  crosses  to 
the  center  of  the  lower  ulnar  fork  and  there  divides  in  two,  without  con- 
tinuing to  the  lowermost  ulnar  nervule. 

Length  of  body,  4.f>'"m  ;  tegmina,  4.2mm  ;   width  of  same,  1.3mm. 

Florissant.     One  specimen,  No.  10680. 

3.    DlAPLEGMA    ABDUCTUM. 
PI.  15,  Fig.  8. 

The  tegmina  of  this  species  are  less  than  three  and  a  half  times  longer 
than  broad,  very  uniformly  rounded  at  the  apex,  the  costal  and  inner  bor- 
ders almost  exactly  parallel  in  the  outer  half  before  the  tip  and  straight. 
The  radial  vein  first  forks  at  just  about  the  middle  of  the  wing,  the  lower 
ulnar  scarcely  before  the  end  of  the  middle  third  ;  there  are  three  clustered 
forks  to  the  upper  radial,  the  last  one  very  strongly  arcuate  at  base,  but 
not  connected  by  a  cross-vein  to  the  lower  radial,  which  has  t\vo  forks,  and 
all  their  cells  are  short  but  slender.  The  relation  of  the  ulnar  branches  to 
each  other  is  peculiar:  the  upper  ulnar  branch  is  simply,  symmetrically, 
and  narrowly  forked  as  far  be}rond  the  end  of  the  middle  third  of  the  wing 
as  the  lower  ulnar  before  it ;  the  adjacent  forks  of  the  two  branches  ;i re 
IKMV  united  by  a  cross-vein  immediately  beyond  the  furcation  of  the  upper 
ulnar,  the  two  forks  are  angulated  at  the  point  of  touch,  and  this  cross-vein, 
slightly  shifted  outward,  runs  as  a  longitudinal  vein  through  the  middle  of 
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the  lower  nlnar  coll,  and  is  apparently  united,  immediately  after  its  depart- 
ure, to  the  lowermost  ulnar  branch  by  a  cross-vein  parallel  to  the  base  of 
the  upper  fork  of  the  lower  ulnar  branch. 

Length  of  body,  4.8""" ;  tegmina,  4.1""" ;   breadth  of  latter,  1.25mm. 

Florissant.     One  specimen,  No.  319. 

4.    DlAPLEGMA  VENERABILE. 

Two  specimens  of  this  species  show,  one  a  side,  the  other  a  dorsal, 
view.  The  tegmina  are  nearly  three  times  as  long  as  broad,  the  costal  bor- 
der more  than  usually  arcuate,  which  has  the  effect  of  shortening  the  wing. 
The  radial  vein  first  forks  well  before  the  middle  of  the  wing,  and  the  lower 
ulnar  branch  only  a  little  bevond  the  middle;  the  upper  radial  is  three, 
the  lower  two-branched,  the  cells  made  by  them  moderately  broad.  The 
upper  ulnar  vein  runs  in  a  straight,  line  to  the  apex  of  the  wing,  and  oppo- 
site the  first  fork  of  the  upper  radial  branch  sends  a  cross-vein  to  the  upper 
fork  of  the  lower  ulnar  branch,  crossing  it  and  emitting  in  the  middle  of  the 
cell  of  the  latter  a  couple  of  approximated  veins,  running  longitudinally,  but 
it  can  not  be  seen  to  continue  to  the  lowermost  fork  of  the  nlnar. 

Length  of  body,  3.75mm;  of  tegmina,  3.7mna;  breadth  of  same,  1.2mra  ; 
length  of  hind  tibi;e,  1.3f>'um. 

Florissant.     Two  specimens,  Nos.  2161,  4824. 

5.    DlAPLEGMA    OCCULTORUM. 

The  fore  femora  laterally  mesially  carinate.  Tegmina  nearly  four  times 
as  long  as  broad,  slightly  broader  on  the  apical  than  the  basal  half.  The 
radial  branches  just  below  the  middle  of  the  wing,  its  branches  rather 
distant,  the  upper  three,  the  lower  two-branched,  striking  the  costal  margin 
over  a  little  more  than  the  apical  fourth  of  the  wing.  The  ulnar  veins 
divide  close  to  the  base  of  the  wing  and  scarcely  diverge,  the  upper  branch 
exartlv  midway  between  the  lower  branch  and  the  radial  vein,  and  scarcely 
or  not  at  all  disturbed  in  running  straight  to  the  apex,  its  lower  member  act- 
ing more  us  a  cross-vein,  about,  opposite  the  tip  of  the  sutura  clavi,  uniting 
it  in  the  upper  fork  of  the  lower  branch,  and  crossing  in  a  bent  arcuate  line 
to  the  lower  lurk,  emitting  midwav  and  approximately  two  subforks,  and 
then  bending  upward  euiitinues  distinctly  to  the  lower  fork.  All  the  veins 
with  long,  distant,  still'  h.iir.sa  little  farther  apart  than  the  length  of  the  hairs. 
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Length  of  body,  4.2™'" ;  tegmina,  3.8mm  ;  breadth  of  same,  lmm  ;  length 
of  fore  femora,  lmm;  fore  tibiiv,  l""n ;  fore  tarsi,  0.(Jmm. 

Florissant.     Three  specimens,  Nos.  2706,  5394,  7326. 

6.    DlAPLEGMA    RUINOSUM. 

A  single  specimen  and  its  reverse  preserved  on  a  side  view  represent 
this  smallest  species  of  Diaplegma.  A  portion  of  the  neuration  is  obscure, 
but  it  is  otherwise  in  good  condition.  The  vertex  projects  but  very  slightly 
beyond  the  eyes.  The  tegmina  are  four  times  as  long  as  broad,  the  veins 
heavily  haired,  the  hairs  generally  set  nearer  together  than  their  length. 
The  forks  of  the  radial  branches  are  exceptionally  short  and  broad,  and  the 
cross-veins  uniting  the  ulnar  branches  unusually  far  out,  almost  farther  out 
than  the  basal  fork  of  the  upper  radial  branch  ;  radial  lirst  forking  at  about 
the  middle  of  the  wing.  Hind  tibia?  and  the  basal  two  joints  of  hind  tarsi 
armed  beneath  with  a  pair  of  stout,  not  very  long,  black-tipped  spines;  first 
Joint  of  tarsi  equaling  the  next  two,  the  middle  one  very  brief. 

Length  of  body,  3.75ram ;  tegmina,  4.3""";  width  of  same,  1.05""": 
length  of  fore  femora,  1.2""";  tibia?,  0.8nnn ;  tarsi,  0.45mm  ;  hind  femora, 
l.lmni;  tibia?,  1.5mm  ;  tarsi,  0.9""". 

Florissant.     One  specimen,  Nos.  611  and  4558. 

7    DIAPLEGMA  OBDORMITUM. 

The  specimen  representing  this  species  is  not  so  well  and  continuously 
preserved  as  the  others  of  the  genus,  but  differs  from  them  in  one  or  two 
important  points.  The  tegmina  are  slightly  more  than  three  times  longer 
than  broad;  the  most  peculiar  feature  is  the  late  division  of  the  radial  vein, 
which  is  only  at  a  distance  from  the  tip  equal  to  the  breadth  of  the  wing, 
and  almost  exactly  opposite  the  normal  division  of  the  lower  ulnar  branch 
or  opposite  the  tip  of  the  anal  vein,  while  the  arrangement  of  the  subordi- 
nate reticulation  and  furcation  of  the  ulnar  area  is  almost  the  same  as  that 
of  D.  occultorum.  The  broken  state  of  both  wings  does  not  certainly  show 
how  the  radial  vein  is  divided,  which  it  would  be  interesting  to  know  on 
account  of  its  early  character;  but  it  would  appear  as  if  tho  tip  of  the 
uppermost  ulnar  fork  curved  upward,  which  with  the  late  furcation  of  tin- 
radial  and  the  absence  of  any  branching  in  the  area  preserved  would  indi- 
cate that  its  ultimate  branches  must  be  many  fewer  than  in  the  other  species. 

Length  of  body,   I"1"1;   tegmina,  4""";   breadth  of  same,  1.25""". 

Green  River,  Wyoming.     One  specimen,  No.  127,  Dr.  A.  S.  Packard. 
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OLIARITES  gen.  nov.  (Oliarus). 

This  name  is  proposed  for  an  insect  t'onnerly  placed  by  me  in  Mne- 
mosyne, one  of  the  Dictyopharida,  but  which  a  renewed  study  seems  to 
show  to  belong  in  the  vicinity  of  Oliarus,  among  the  Cixiida.  The  head 
was  apparently  not  more  than  half  as  broad  as  the  thorax,  perhaps  much 
narrowiT.  The  thorax  was  transverse,  equal,  arcuate,  into  which  the  pretty 
large  subtriangular  scutellum  with  its  convex  base  fitted.  The  tegmina 
were  wholly  diaphanous,  very  greatly  surpassing  the  abdomen,  enlarging 
apicallv  with  slight,  fine,  but  smooth  and  in  no  respect  arenaceous  veins,  all 
tin'  longitudinal  veins  connected  near  the  middle  of  the  wing,  but  not  in  a 
line,  with  the  cross-veins,  at  or  beyond  which  each  of  them  forked  to  a 
greater  or  less  extent,  the  forks,  at  least  in  the  upper  half  of  the  wing, 
upcnrved  on  approaching  the  margin,  where  they  are  again  forked  and 
united  by  many  cross-veins,  so  that  the  wing -becomes  weakly  reticulate 
shortly  before  the  margin. 

OLIARITES  TERRENTULA. 

IM.  7,  Fig.  17. 
Mnemosyne  terrentuta  Scudd.,  Bull.  U.  S.  Geol.  Geogr.    Surv.  Terr.,  IV,  773  (1878). 

A  single  specimen  is  preserved,  with  an  indistinct  body,  broken  in 
i'ront,  and  the  greater  part  of  one  of  the  tegmina.  The  body  is  moderately 
broad  ovate,  the  tip  of  the  abdomen  rounded  and  slightly  produced.  The 
tegmina  are  regularly  enlarged  toward  the  apex  and  rounded  at  the  ex- 
tremity, not  at  all  truncate;  the  interior  branch  of  the  radial  vein  forks  near 
the  middle  of  the  wing,  and  just  beyond  the  first  snbapical  transverse 
vein  ;  both  its  branches  fork  before  they  have  passed  more  than  half-way  to 
the  marginal  row  of  elongate  cells. 

Fstimated  len-th  of  body,  G.f>""";  breadth  of  same,  2.25n"n ;  length  of 
tegmina,  7""":  breadth  of  same,  2.25"""  ;  their  extent  beyond  the-abdomen, 

O  omm 

Green  K'iver,  Wyoming      One  specimen,  No.  3 11'  (F.  C.  A.  Richardson). 

!•'!.(  HMSSANTIA   gen.   nov.   (Florissant,   nom.   loc.). 

I'his  interesting  genus  app-ars  to  lie  allied  to  Cladodiptera,  with  very 
nearlv  tlie  same  general  neiiration  of  the  tegmina,  hut  differs- Strikingly 
from  it  in  the  much  narrower  head.  The  luv.d  is  oid\  half  as  broad  as  the 
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thorax,  and,  as  viewed  above,  the  eyes  make  up  one-half  of  this  narrow 
part  ;  the  front  projects  abruptly  in  front  of  the  eyes  by  one-third  their 
length,  is  well  rounded  anteriorly  with  brief  parallel  sides;  the  eyes  are 
moderately  large,  not  very  tumid.  The  thorax  is  transverse,  arcuate,  equal, 
short ;  the  scutellum  very  large,  triangular,  pointed,  with  nearly  straight 
but  slightly  arcuate  sides,  attenuating  the  apex.  Legs  slender,  the  hind 
tibiie  armed  externally  with  three  distant  prominent  spines.  Tegmina 
membranous,  ample,  the  longitudinal  veins  first  forking  about  the  middle 
of  the  wing,  the  radial  here  dividing  into  two  branches,  which  throw  many 
apical  branches  to  the  costal  margin  at  and  beyond  a  pterostigma ;  the 
ulnar  branches,  a  little  farther  on,  subdivide  into  many  forks,  connected 
at  their  origin  by  cross- veins,  and  most  of  these  forks,  without  another  series 
of  cross-veins  (such  as  occur  in  Cladodiptera),  again  divide  shortly  before 
the  apex.  Abdomen  broad,  abruptly  tapering  apically  to  a  bluntly  pointed 
tip. 

A  single  species  is  known. 

FLORISSANTIA  ELEGANS. 

PI.  19,  Fig.  12. 

Two  specimens  with  their  reverses  present  a  very  fair  view  of  this 
delicately  veined  insect,  but  the  one  figured  does  not  show  the  head.  The 
I  it  iily,  shaped  like  that  of  a  diminutive  Cicada,  is  of  a  uniform  dark  color 
with  pale  abdominal  incisures ;  the  thorax  is  minutely  and  distantly  punc- 
tate ;  the  scutellum  finely  silicate  down  the  middle  ;  the  legs  are  slender  and 
apparently  longitudinally  streaked  with  pale,  and  the  tibial  spines  are  black. 
The  tegmina  are  about  three  times  as  long  as  broad,  the  pterostigma  situated 
just  before  the  middle  of  the  apical  half,  rounded,  subquadrate,  a  little  longer 
than  deep  ;  the  cross-veins  uniting  the  longitudinal  series  are  mostly  oppo- 
site the  proximal  end  of  the  pterostigma,  and  the  apical  forks  of  the  longi- 
tudinal veins  are  about  as  long  as  the  pterostigma, 

Length  of  body,  12.0""";  breadth  at  base  of  abdomen,  4.6mni ;  breadth 
of  head  between  the  eyes,  0.85'"m  ;  length  of  tegmina,  12.25""" ;  hind  femora, 
3'""' ;  hind  tibia-,  5.5""". 

Florissant.  Two  .specimens,  Nos.  1.104  and  1.751,  1.783  and  1.789, 
Princeton  Collection. 
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Subfamily  DELPHACIDA  Stal. 

The  only  European  fossil  insect  hitherto  referred  to  this  group  is  a 
species  from  Aix  referred  by  Curtis  to  Asirara,  to  which  seven  years  later 
Giebel  gave  the  specific  name  tertiaria,  and  fleer  that  of  obscurum,  refer- 
ring it  to  Cicadellites,  one  of  the  Membracida.  In  America,  besides  an 
obscure  species  referred  to  I'elphax,  we  have  an  extraordinary  insect,  with 
a  very  strange  type  of  neuration,  from  British  Columbia. 


DELPHAX  Fabricius. 

A  single  fossil  has  been  referred  to  this  generic  group,  but  only  in  its 
wide  sense  as  typical  of  the  subfamily. 

DELPHAX  SENILIS. 

I 'I.  5,  Fig.  95. 
Delpliax  nenilis  ScucUl.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,   HI,  7(>0  (1877). 

A  fairly  preserved  specimen  with  spread  wings,  but  with  almost  no 
characteristic  sculpture.  The  head  and  exposed  part  of  thorax  are  blackish; 
the  rest  of  the  body  and  the  wings,  especially  the  tegmina,  dusky.  The 
head  is  less  than  half  as  broad  as  the  thorax  and  short.  The  thorax  is 
broad  and  rounded,  ami  the  body  nearly  equal,  though  enlarging  slightly 
posteriorly.  The  tegmina  are  slightly  narrower  and  considerably  longer 
than  the  body,  equal,  and  at  the  tip  broadly  rounded;  they  show  no  trace 
of  neuration.  hut  the  preservation  of  the  whole  is  perhaps  too  obscure  to 
expect  it.  The  wings  are  a  little  shorter  than  the  tegmina,  crumpled  and 
folded,  and  show  a  few  longitudinal  veins,  and  others,  which,  from  the 
nature  of  the  preservation,  can  not  be  traced.  Legs  and  appendages  of  the 

head  are  wanting. 

I.eiiLj-th  of  body,  2mm;   tegmina,  '2.4'"'". 

White  Kiver  (probably  Chagrin  Valley,  Colorado;  possibly  Fossil 
Canon,  I'tah).  One  specimen,  W.  Denton. 
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PLAXOPHLEBIA  Snulder  (a-Ad™?,  <pAe». 

Planophlebia  Scudd.,  Rep.  Pro^r.  Ge.il.  Surv.  Can.,  1:377-1373,  B,  1--.V1-.;  ,.  1-7'J). 

This  name  is  proposed  for  a  genus  of  Fulgorina  apparently  belonging 
to  the  Delphacida,"  but  differing  from  all  Homo  ptera  I  have  seen  in  the 
remarkable  trend  of  the  principal  veins  of  the  'tegmina,  nearly  all  of  which, 
and  certainly  all  the  branches  of  the  radial,  as  well  as  most  of  the  branches 
of  the  ulnar  vein,  terminate  upon  the  coxtnf  margin,  .the  costal  areole  being 
very  brief,  or  less  than  one-third  the  length  of  the  tegmina.  The  radial 
vein  branches  very  near  the  base  of  the  tegmina,  and  its  lower  branch  again 
a  vrrv  little  wav  beyond,  all  three  of  the  branches  running  in  a  straight 
course  parallel  to  one  another,  and  embracing  at  tip  the  middle  third  of  the 
margin.  The  ulnar  vein  forks  near  the  outer  branching  of  the  radial  vein, 
the  upper  branch  soon  dividing  again,  the  lower  dividing  bevond  the  middle 
of  the  tegmina,  all  the  branches  running  parallel  to  those  of  the  radial  vein. 

I  know  of  no  homopteron  the  veins  of  whose  tegmina  trend  as  in  this 
genus  ;  indeed  it  appears  to  be  quite  abnormal  in  this  particular.  Xor  can 
Mr.  Uhler,  to  whom  I  submitted  a  drawing,  find  any  form  whose  branched 
veins  run  toward  the  costal  margin  ;  but  I  have  in  vain  attempted  to  believe 
that  I  have  interchanged  the  two  margins  of  the  tegmina  In  point  of  neu- 
ration  the  tegmina  approach  most  closely,  as  Mr.  Uhler  has  pointed  out  to 
me,  to  those  of  Amphiscepa  bivittata  (Say),  but  even  from  this  it  differs 
widely. 

PLAXOPHLEBIA  GIGANTEA. 

PI.  2,  Fig.  1C. 
Planoplilebia  gigantea  Scudd..  Rep.  Progr.  Geol.  Surv.  Can.,  1877-1876,  B,  186  (1870). 

The  specimen  is  very  fragmentary,  consisting  of  an  upper  wing,  of 
which  the  whole  of  the  costal  border  as  far  as  the  tip,  and  the  basal  half  of 
the  inner  margin,  can  be  made  out ;  but  only  three  patches  of  the  surface 
with  its  accompanying  veins  are  preserved — a  piece  next  the  base,  crossing 
the  wing ;  another  near  the  middle,  which  crosses  rather  more  than  three- 
quarters  of  it  from  the  costal  margin  backward ;  and  a  greatly  broken 
patch  at  the  upper  half  of  the  tip ;  but  from  these  pieces  nearly  the  whole 
of  the  neuration,  as  given  in  the  generic  description,  can  be  determined. 
The  costal  vein  appears  to  be  forked  close  to  the  base,  with  branches  run- 
ning close  and  subparallel  to  each  other.  There  are  five  branches  of  the 
ulnar  vein,  terminating  above  the  middle  of  the  apical  margin  of  the  teg- 
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iiiiiia,  but  below  that  the  veins  are  wholly  obliterated.  The  sutura  clavi 
must  be  very  brief  (as  we  should,  perhaps,  expect  it  to  be  in  a  wing  with 
so  short  a  costal  areole),  since  no  sign  of  it  appears  on  the  basal  patch :  it 
must  terminate  before  the  branching  of  the  ulnar  vein.  The  tegtnina  are  of 
very  large  size,  the  costal  margin  regularly  and  gently  arched,  the  inner 
margin  almost  straight,  and  the  apex  very  regularly  convex,  at  least  on  the 
upper  half. 

Length  of  fragment,  23.75mm  ;  estimated  length  of  the  tegmina,  25mm  ; 
breadth  in  middle,  9.5mni. 

Similkameen  River,  British  Columbia.  One  specimen,  No.  77,  Geo- 
logical Survey  of  Canada,  by  Dr.  G.  M.  Dawson. 

Subfamily   ACHILIDA   Stal. 

No  fossils  have  heretofore  been  referred  to  this  subfamily,  and  it  is 
with  doubt  that  a  single  species  from  Colorado  is  here  regarded  as  a  mem- 
ber of  it. 

ELIDIPTERA  Spinola. 

A  sing.e  species  doubtfully  referred  here  has  been  discovered  in  the 
Oligocene  of  Florissant. 

ELIDIPTERA  REGULARIS. 

PI.  19,  Fig.  13. 

This  curiously  veined  insect  would  appear  to  fall  in  the  neighborhood 
of  this  genus.  The  whole  of  the  neuration  can  not  be  made  out,  but  the 
longitudinal  veins  are  few  and  distant  and  apparently  wholly  unconnected 
I iy  cross-veins  until  just  before  the  apical  margin  where  the  cross-veins 
tui  in,  with  apparently  the  tip  of  the  radial  nervure,  a  continuous  vein  which 
approaches  the  margin  in  the  outer  half  of  the  wing,  then  curves  and  fol- 
lows subparallel  to  the  outer  margin,  with  which  it  is  connected  by  equi- 
di-l.iiit  veins  forming  apical  cells  but  little  longer  than  broad,  excepting  at 
the  costal  margin,  where  the  vein  diverges  from  the  border  and  the  connect- 
ing vein*  become  very  oblique.  The  legs  are  slender,  stiB,  and  straight, 
tin-  hind  tibia-  1111:11  in. -d,  the  hind  tarsi  delicately  and  very  briefly  spined  at 

tin-  tip  nf  eiich   juillt. 

I.. -n-tli  .if  bodv,  4.-J.V11ID;  breadth,  1.5mm;  length  of  tegmina,  4mm ;  of 
hind  tibia-.  1.1 

Florissant.     ( )in-  specimen,  Xo.  12785. 
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Subfamily    RICANIIDA   Stal. 

A  species  of  Rieania  has  been  described  by  Giebel  from  amber ; 
besides  this  the  only  fossils  possibly  referable  to  this  group  are  those  men- 
tioned below,  one  of  them  of  extraordinary  character,  so  that  in  all  proba- 
bility it  should  more  properly  be  referred  to  a  distinct  subfamily,  so  greatly 
does  it  differ  from  all  Fulgorina  in  the  multiplicity  of  the  principal  longi- 
tudinal veins  at  the  base  of  the  wing,  the  branching  of  the  veins  of  the 
clavus  and  the  irregular  reticulation  of  part  at  least  of  the  corium. 


HAMMAPTERYX  gen.  nov.  («/</<«,  T 

Tegmina  exceptionally  broad,  subtriangular,  with  strongly  rounded 
apex,  produced  more  above  than  below.  Costal  margin  somewhat  arched 
at  the  base,  the  costal  vein  distant  from  it,  running  into  it  considerably 
beyond  the  middle  (where  it  turns  rapidly  upward),  and  connected  with  it 
by  numerous  oblique  veins.  Radial  vein  forked  at  the  base  of  the  wing, 
.and  each  branch  again  dividing  before  the  middle,  all  the  offshoots  of  the 
upper  and  the  upper  offshoots  of  the  lower  branch  with  a  strong  superior 
arcuation  at  the  tip  of  the  costal  vein,  giving  the  wing  a  knotty  appearance. 
Ulnar  vein  also  divided  at  base,  each  of  its  branches  immediately  divid- 
ing and  again  a  second  time  at  or  before  the  middle  of  the  wing,  while 
both  radial  and  ulnar  nervulcs  still  farther  subdivide  so  that  multitudinous 
veinlets  reach  the  border;  they  are  further  united  intimately  by  three  series 
of  cross-veins  like  the  gradate  veinlets  of  Hemerobidse  among  Neuroptera, 
but  here  subparallel  to  the  outer  margin,  one  set,  the  weakest  and  short- 
est, in  the  middle  of  the  wing,  the  second  and  third  series  on  either  side  of 
the  middle  of  the  outer  half,  but  distant  from  each  other.  The  anal  area 
is  occupied  by  delicately  and  longitudinally  branching  veins,  which 
nowhere  tend  to  unite  apically. 

HAMMAPTERYX  RETICULATA. 

PI.  G,  Fig.  34. 

A  pair  of  tegmina  of  which  only  the  upper  third  is  shown  in  one  of 
them,  while  the  other  is  nearly  perfect.  The  two  outer  series  of  cross-veins 
are  equidistant  in  the  upper  half  of  the  wing,  but  below  it  approach  each 
other  by  the  gradual  removal  of  the  outer  away  from  the  border,  the  middle 
series  being  parallel  to  the  border  in  this  part  of  the  wing.  Within  this 
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middle  scries  of  definitely  arranged  cross-veins  all  the  longitudinal  veins 
and  their  branches  are  united  by  cross-veins  all  the  way  to  the  base;  these 
an-  straight  and  transverse  except  between  the  costal  and  upper  radial  veins, 
\\  lii-re  the  wing  is  more  or  less  reticulate.  The  wing  is  more  or  less  fuligi- 
noiis,  with  two  small,  faint,  round,  pale  spots  on  the  costal  border  on  either 
side  of  tin-  curious  arcuation  of  the  veins. 

Length  of  tegmina,   11.5""";   breadth,  (i..'}""". 

(irecn  River,  Wyoming.     One  specimen,  No.  117,  l>r.  A.  S.  Packard. 

Subfamily   FLATIDA    Stal. 

Gravenhorst  and  Burmeister  have  both  reported  species  of  Plata  as 
found  in  amber,  hut  none  were  described  or  mentioned  by  Germar  in 
Uereii  It's  great  work,  neither  have  any  been  reported  from  the  rocks.  The 
'_:< -mis  Lithopsis,  however,  which  I  formerly  regarded  as  one  of  the  Tropi- 
duchida,  appears  to  belong  here,  the  two  anal  veins  in  the  clavus  being  dis- 
tinctly separated  throughout  1  have  now  another  species  to  add  to  that 
first  described. 

I.ITIIOl'SIS   Scudder  (A/0o?,  o^/ff). 

Lithopsit  Sciulil.,  Bull.  U.  S.  Gcol.  Gcogr.  Surv.  Torr.,  IV,  773  (1878). 

I'.odv  olilong,  stout,  and  apparently  cylindrical  anteriorly,  tapering 
and  probably  compressed  posteriorly.  Head  broad  and  >hort.  the  front 
not  produced  beyond  the  eyes,  broad,  transverse,  very  gently  convex. 
The  united  thorax  and  scutellum  of  about  equal  length  and  breadth.  'IV- 
mina  surpassing  considerably  the  tip  of  the  abdomen,  two  or  three  times  as 
loll-  as  broad,  beyond  the  middle  barelv  tapering,  the  sides  subequal,  the 
apex  rounded,  the  co-tal  mar-in  gentlv  convex;  margino-costal  area  broad. 
broadening  iv-ularlv  toward  the  apex,  and  throughout  its  length  traversed 
1>\  \ei\  freipient  t ni 1 1>\  er.-e  veinlets,  which  become  more  and  more  ohliipic 
toward  the  apex  of  tin •  te-  mina,  where  thev  are  supplanted  by  thc-similarl  \ 
close  branches  of  the  longitudinal  veins;  these  are  united  at  the  origin  ot 
the  fork-  b\  transverse  \ein>  in  continuity  with  the  costa  itself.  The  ryilial 
vein  is  branched  at  the  ha-e  of  the  tc-mina.  the  inner  ulnar  \ein  at  some 
distance  before  the  middle  ol  the  \\  ini;',  and  both  branches  o|  tin.-  \ein  and 
the  louer  branch  of  the  radial  \ein  fork  again  at  halt  the  di-tance  trom  the 
hr>t  tork  o!  the  inner  iilnar  vein  to  the  tip  ot  the  \\ing,  but  ilu-\  are  not 
connected  at  this  point  \>\  iran.-\  BVSG  veins.  \\  in--  as  \<  'ii-  as  the  te-inma. 
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This  genus  reminds  one  of  the  South  American  genus  Alcestis  Stal,  but 
Jifters  decidedly  from  it  in  the  form  of  the  tegmina,  the  absence  of  oblique 
inferior  rannili  to  the  inner  ulnar  vein,  the  course  of  the  anal  veins,  and  the 
structure  of  the  head. 

Table  of  the  species  of  Lithojisis. 

Tegmina  less  than  three  times  as  long  as  broad 1.  L.  fimbriata. 

Tegmiua  more  thau  three  times  as  long  as  broad 2.  L.  elongata. 

1.    LlTHOPSIS    FIMBRIATA. 
PI.  G,  Figs.  36,  37. 

Lithopsis  fimbriata  Scudd.,  Bull.   U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  774  (1878)  ;  in  Zittel,  Hanilb.  d. 

Palajont.,  I,  ii,  781,  Fig.  !)89  (1885). 

A  tolerably  well-preserved  specimen,  with  its  reverse,  together  with 
the  fragment  of  a  wing,  are  the  principal  basis  for  this  species.  The  vertex 
between  the  eyes  is  more  than  twice  the  width  of  the  eyes,  and  is  marked  by  a 
slight,  median,  longitudinal  carina;  the  front  of  the  vertex  is  nearly  straight, 
does  not  protrude  beyond  the  eyes,  but  is  retracted  next  them,  making  it  very 
broadly  convex.  The  thorax  is  considerably  broader  than  the  head,  but  the 
condition  of  the  specimens  does  not  allow  a  more  definite  statement.  The 
tegmina  are  the  best  preserved  remains  of  the  animal,  being  perfect,  although 
somewhat  obscure,  partly  from  the  veins  of  the  underlying  wings  ;  they  are 
more  than  two  and  a  half  times  longer  than  broad,  the  costal  margin, 
especially  its  basal  half,  moderately  curved,  the  commissural  margin  almost 
perfectly  straight,  the  apex  slightly  and  obliquely  subtruncate,  so  as  to 
throw  its  well-rounded  apex  below  the  middle ;  near  its  extremity  the  mar- 
gino-costal  field  occupies  more  than  a  third  of  the  breadth  of  the  tegmina, 
being  double  its  width  near  the  base  ;  the  first  branching  of  the  inner  ulnar 
vein  is  as  far  from  the  apex  of  the  tegmina  as  the  second  branching  is  from 
the  base  ;  and  the  third  branching,  where,  and  where  only,  the  longitudinal 
veins  are  united  by  cross-nervures,  is  midway  between  the  second  branching 
and  the  apex;  close  to  the  apical  margin  there  is  an  inconspicuous. fourth 
series  of  furcations. 

Length  of  body,  !>""" ;  of  tegmina,  9  75mm  ;  breadth  of  the  same  in  the 
middle.  3.65mm ;  next  the  third  branching  of  the  longitudinal  veins,  3.25mm. 

Green  River,  Wyoming.  Three  specimens,  Nos.  143C  (F.  C.  A.  Rich- 
ardson), 4185  and  4189  (S.  H.  Scudder),  118  (Dr.  A.  S.  Packard). 
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2.    LlTHOPSIS    ELONGATA. 
n.  (5,  Fi£.  '28. 


A  single  one  of  the  tegaiina  is  preserved.  It  differs  from  that  of  the 
preceding  species  by  its  far  greater  slenderness,  being  considerably  more 
than  three  times  as  long  as  broad;  the  costal  margin  is  strongly  shouldered 
at  the  base,  and  beyond  is  very  gently  and  faintly  concave,  the  apex  well 
rounded  as  in  L  timbriata;  the  marginal  area  of  final  division  of  the  longi- 
tudinal veins  is  relatively  much  broader  than  in  the  preceding  species,  and 
the  principal  veins  are  more  longitudinal  and  less  oblique. 

Length  of  tegmina,  !>""";   breadth  in  middle,  -2.1')'""'. 

Green  River,  Wyoming.     One  specimen,  No.  'JO,  I'rof.  L  A.  Lee 

FICARASITES  gen.  nov.  (Ficarasa,   nom.  gen.). 

This  name  is  given  to  an  insect  which  apparently  belongs  in  this  family 
in  the  neighborhood  of  Walker's  genera  Daradax,  Epora,  and  Ficarasa, 
and  especially  the  last  named,  but  from  whose  imperfect  condition  little 
more  can  be  said.  The  costal  area  of  the  tegmina  is  narrow  but  supplied 
regularly  with  rather  numerous  oblique  veins.  The  radial  vein  is  scarcely 
branched,  the  ulnar  divided  near  the  base  of  the  wing,  the  upper  branch 
again  in  the  basal  half  and  both  at  the  middle  of  the  wing,  beyond  which 
there  are  further  subdivision's  ;  cross-veins  very  few. 

FICARASITES  STIGMATICUM. 

I'l.  0,  Fi;>-.  I'd. 

The  specimen  representing  this  insect  was  so  macerated  in  final  depo- 
sition that  the  parts  are  separated,  crumpled,  and  overlaid,  and  jt  is  ditli- 
ciilt  to  make  out  the  whole  of  any  one  organ.  Apparently  the  body  and 
the  tegmina  were  each  about  10"""  long.  The  latter  were  furnished  with  a 
very  small  blackish  Fuliginous  stigma  at  the  tip  of  the  costal  vein  at  about 
the  end  of  the  middle  third  of  the  wing;  the  apical  half  of  the  wing  was 
abundantly  supplied  with  cross-veins. 

(ireen  River,  Wyoming.     (  hie  specimen,  No.  144,  I'rof.  L   A.  Lee. 
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Family  JASSIDES  Amyot-Serville. 

With  only  a  single  exception  all  the  fossil  species  of  this  family  that 
have  been  recognized  in  Tertiary  deposits  of  any  kind  have  been  drawn 
from  the  subfamily  Jassida  as  Stal  separates  them.  This  is  equally  true 
when  we  extend  the  ground  to  America,  which  possesses  half  as  many 
species  as  Europe,  and  is  the  more  remarkable  since  the  Membracida,  now 
such  a  prevailing  type  in  North  America,  is  nowhere  traced  in  the  rocks, 
though  in  Europe  a  single  Oeningen  species,  imperfectly  preserved,  has 
been  referred  here  by  Heer.  So,  too,  the  vast  proportion  of  forms  in  both 
worlds  belongs  to  the  series  allied  to  Jassus  and  Bythoscopus,  and  not  to 
that  of  which  Tettigonia  is  the  type,  so  that  the  resemblance  of  the  Tertiary 
fauna  in  the  two  worlds  is  not  slight,  though  the  same  genera  appear  rarely 
to  be  preserved. 

TETTIGONIA  Fabricius. 

Tin's  genus,  excessively  abundant  in  existing  species,  especially  in  the 
tropics  of  the  New  World,  has  not  been  recognized  in  the  Tertiaries  of 
Europe.  A  single  species  from  White  River,  Colorado,  has  been  referred 
here,  but  its  generic  affinities  are  wholly  uncertain.  Not  so,  however,  with 
the  ones  now  added  from  Green  River,  Wyoming,  and  Florissant,  Colorado, 
which  are  unmistakable  members  of  the  genus,  at  least  in  the  broad  sense 
in  which  Signoret  employed  it.  Their  presence  in  Florissant  and  Wyoming 
is  in  keeping  with  the  tropical  or  subtropical  aspect  of  the  Tertiary  insect 
fauna  of  these  places. 

Table  of  the  species  of  Ttitigonia. 

Larger  species;  tegmina  ornamented  with  a  broad  dark  band  around  the  apical  margin  but  with  no 

cross  bauds \.  T.  priscomarginata. 

Smaller  species ;  tegmina  with  no  broad  anical  marginal  baud  but  with  distinct  cross  bands. 

I!as:il  half'of  tegmina  with  a  broad,  dark,  median  streak  its  entire  length 2.  T.  priscotincla.. 

Median  streak  of  tegmina  not  extending  beyond  the  basal  fourth 3.  T.  priscovariegata. 

.*,  The  fourth  species,  from  its  imperlection,  is  not  here  noted. 

1.  TETTIGONIA  PRISCOMARGINATA. 
Pi.  7,  Fig.  4. 

A  single  specimen  and  its  reverse  with  partially  expanded  tegmina. 
A  species  is  indicated  of  about  tile  size  of  our  Aulacipes  irroratus  Fabr.  sp., 
and  with  a  head  of  probably  the  same  form.  The  head  is  scarcely  shorter 
than  the  transverse  thorax,  and  the  tegmina  are  fully  three  times  as  long  as 
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broad.  The  neuration  does  not  show  clearly;  there  is  no  diminution  in 
breadth  before  the  rapidly  rounded  apex ;  the  tegmina  appear  to  have  been 
clear  and  light  colored  mi  the  disk  hut  broadlv  obscured  at  base,  at  the 
margins,  and  along  the  principal  veins,  and  on  the  apical  third  broadly 
margined  throughout  with  brownish  fuliginous,  fading  gradually  basally. 
Length  of  head  and  thorax,  3.5ram ;  tegmina,  9""" ;  breadth  of  latter, 

O  7  r»  »i  ni 
u*  t  v        • 

Green  River,  Wyoming.     One  specimen,  Nos.  34  and  35,  Prof  L.  A 

Lee. 

2.  TKTTIGONIA  PRISCOTINCTA. 

PI.  10,  Fig.  9. 

Head,  as  viewed  from  above,  rounded,  subtriangular,  the  front  strongly 
convex,  the  ocelli  situated  on  the  vertex,  the  surface  of  the  head  and  thorax 
uniform,  the  scutellum  roundly  angulated  behind.  Tegmina  barely  reach- 
ing the  tip  of  the  abdomen,  pale  with  bold  dark  markings,  as  follows  :  A 
broad  subequal  stripe  follows  the  outer  edge  of  the  sutura  clavi  to  the  mid- 
dle of  the  wing,  where  it  unites  faint.lv  with  a  narrow  stripe  which  has  fol- 
lowed the  commissural  margin  to  the  tip  of  the  sutura  clavi  and  distinctly 
and  broadly  with  a  small  round  spot  on  the  middle  of  the  costal  margin  ; 
the  markings  on  the  outer  half  of  the  wing  are  somewhat  irregular,  but  may 
best  be  described  as  taking  the  form  of  a  broad  and  rude  X,  one  bar  run- 
iiin<r  from  the  center  of  the  winy,  just  out  of  contact  with  the  basal  mark- 

O  .' 

ings,  to  the  lower  apex  of  the  wing  where  the  margin  is  clouded  with  fulig- 
inous, the  other  crossing  the  whole  wing  obliquely  and  recurved  on  the 
costal  margin.  1  do  not  find  any  existing  species  with  markings  at  all  sim- 
ilar, the  nearest  approach  being  that  of  T.  bella  Walker  from  Silhet. 

Length  of  body,  7.7o""" ;  breadth  of  head,  2mm ;  of  abdomen,  2  5mm ; 
length  of  tegmina,  Glnm  ;  breadth,  2mm. 

Florissant.     Two  specimens,  Nos.  7fi2S,  12996. 

3.  TKTTIGONIA  PRISCOVARIEGATA. 

A  single  specimen  is  preserved,  of  which  only  one  of  the  tegmina  may 
certainly  be  claimed  for  the  species.  This  is  very  long  and  slender,  three 

and  a  half  times  longer  than  broad,  in  the  apical  tit'tli  tapering  rapidlv  to 
tin-  rounded  tip  \\  liidi  is  in  the  middle  of  the  inner  half  of  the  tegmina  :  it 
is  pale  \\ith  hlarki.-h  brown  markings,  which  consist,  first,  of  a  narrow  mar- 
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gin  around  the  entire  wing,  broader  on  the  costal  than  the  inner  margin, 
and,  second,  of  a  series  of  spots  connected  with  the  margin :  a  small  quad- 
rangular spot  longer  than  broad  on  the  inner  margin  next  the  tip  of  the 
scutellar  margin ;  opposite  it  a  corniform  spot,  its  broad  base  seated  on  the 
outer  margin,  its  curved  apex  directed  baseward  along  the  middle  line ; 
across  the  middle  of  the  wing  and  bavely  reaching  either  margin,  with  a 
slight  obliquity  from  within  outward  and  apexward  a  deeply  incised  stib- 
reniform  spot,  the  outer  half  the  larger ;  and  midway  between  this  and  the 
apex  a  small  elongate  spot  seated  by  its  broad  side  upon  the  outer  margin. 

Partially  overlain  by  this  wing,  but  in  any  case  out  of  normal  relation 
to  it,  is  a  broad  oval  abdomen,  on  the  opposite  side  of  which  is  a  very  stout 
rounded  femur,  and  attached  to  it  a  strong,  curving,  apically  enlarged  tibia. 

Length  of  fragment  of  the  tegmina,  6.5mm ;  probable  complete  length 
of  same,  7""u;  breadth.  2ran:. 

Green  River,  Wyoming.     One  specimen,  No.  127,  Dr.  A.  S.  Packard. 

4.  TETTIGONIA  OBTECTA. 

PI.  5,  Figs.  58,  59. 
Tettigonia  obtecta  Scudd.,  Bull.  U.  8.  Gcol.  Geogr.  Snrv.  Terr.,  Ill,  761  V1877). 

A  single  specimen,  with  the  merest  fragments  of  wings  and  no  legs, 
but  otherwise  pretty  perfect,  belongs,  with  little  doubt,  to  this  family, 
although  its  generic  affinities  are  decidedly  uncertain.  The  head  is  not 
quite  so  broad  as  the  body,  bluntly  angulated  in  front  (at  an  angle  of  about 
one  hundred  and  thirty  degrees)  ;  the  eyes  are  rather  small,  the  beak  stout 
and  about  as  long  as  the  head.  The  abdomen  is  moderately  stout  but  long, 
tapering  to  a  blunt  tip ;  the  segments,  eight  in  number,  growing  longer 
apically,  the  seventh  being  twice  as  long  as  the  second. 

Length  of  body,  7.6"'m;  breadth  of  same,  2mm ;  length  of  rostrum, 
0.()5""" ;  diameter  of  eyes,  0.28mm. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen,  W.  Denton. 

BYTHOSCOPUS  Germar. 

The  Miocene  beds  of  Radoboj,  Croatia,  and  the  Oligocene  strata  of 
Aix  in  Provence,  as  well  as  the  amber  deposits  of  the  same  age  in  Prussia, 
have  each  furnished  a  species  of  Bythoscopus,  to  which  we  can  add  one 
irom  the  presumably  Oligocene  shales  of  White  River,  Colorado. 
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BYTHOSCOPUS  LAPIDESCENS. 

PI.  5,  Fig.  94. 
Bythoscupiis  lapideacens  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  7G1  (1^77). 

A  single  specimen,  broken  at  the  edge  of  a  stone,  and  so  preserving 
only  the  abdomen  ;md  part  of  the  wings.  The  abdomen  is  long  and  slen- 
der, composed  of  nine  segments,  the  extremity  indicating  that  it  is  a  female. 
The  wing  (the  tegmina  appear  to  be  entirely  absent)  reaches  the  tip  of  the 
abdomen,  and  the  apical  cells  are  from  a  third  to  nearly  half  as  long  as  the 
wing,  the  upper  the  longer  ;  the  apex  is  produced  but  rounded. 

Probable  length  of  body,  5.5mm  ;  length  of  fragment,  3.5mm;  breadth 
of  abdomen,  1.  ">""". 

Chagrin  Valley,  White  River,  Colorado.  One  specimen,  No.  44b,  W. 
Denton. 

AGALLIA  Curtis. 

To  this  genus,  now  found  in  both  worlds,  and  never  before  found  fos- 
sil, I  refer  several  of  Florissant  species  with  little  doubt,  except  that  most  of 
them  are  of  too  large  size. 

Table  of  the  species  of  .-lyallia. 

Large  species  (body  exceeding'eight  millimeters  iu  leugth)  ;  a  cross-vein  imiting  the  radial  vein  to  the 

margin  in  the  outer  half  of  the  wing. 
Tegmina  more  than  tliri'e  times  as  long  as  broad. 

Apical  ci-ll.i  of  teguiina  twice  as  long  as  broad  ...................................  1.  .•(.  7i»  iijj. 

A]  i  leal  ci'lls  nt'  trgmina  only  hall'  as  long  again  as  broad  ........................  'J.  .1.  jinn  i<lu. 

Tegmiua  less  than  thieo  times  as  long  as  broad  ...................................  :i.  A.  iimtaliilin. 

Small  »nccics(lioily  less  (,lian  livn  milliiiiuli-r.s  in  length);  no  cross-vein  uniting  thu  radial  vi-in  to  tin- 
margin  .................................................................  4.  A.  abstructa. 

1.    A(JALLIA    LKWISII. 
I'l.  10,  Fi^.s.  7,  til. 

Head  relatively  small,  narrower  than  the  thorax  by  reason  of  the  for- 
ward narrowing  of  the  latter,  broadly  rounded.  The  thorax  is  very  (im-lv 
wrinkled  transversely.  The  tegmina  arc  fully  three  times  as  long  as  broad, 
the  costal  margin  broadly  and  pretty  regularly  convex  but  more  roiindi-d 
at  the  e\  I  I'd  11  Mies  than  in  the  middle  ;  the  iilnar  vein  forks  (ami  is  united  to 
the  radial  i  at  the  end  of  the  proximal  third  of  the  \\  in-',  and  thr  latter  runs 
into  the  costal  margin  a  little  before  the  tip,  sending  a  cross-vein  to  the 
margin  at  alioiit  the  middle  of  tlie  apical  halt'  of  the  wing,  opposite  which  a 


\oi, 
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pair  of  elongated  subapical  cells  are  formed  between  the  radial  and  upper 
ulnar  veins  by  their  union  through  a  cross- vein  shortly  before  the  marginal 
cross- vein ;  considerably  more  than  half-way  from  this  first-mentioned 
cross-vein  to  the  apex  of  the  wing  cross-veins  cut  off  the  tour  apical  cells. 
The  hind  wings  show  in  their  upper  half  two  forked  veins  united  by  a  cross- 
vein  opposite  the  middle  of  the  cells  thus  formed,  and  the  lower,  similarly, 
to  the  simple  vein  which  follows  it. 

The  large  size  of  the  insect  and  its  relatively  small  head  make  it  some- 
what doubtful  whether  it  should  be  retained  in  Agallia. 

Length  of  body,  8.5mm  ;  tegmina,  5.5mm  ;  hind  femora,  2mm ;  hind  tibiae, 
3.5mm. 

In  memory  of  the  late  lamented  and  talented  geologist,  Henry  Carville 
Lewis,  of  Pennsylvania. 

Florissant.  Four  specimens,  Nos.  307,  8293  and  8725,  13582,  and 
from  the  Princeton  Collection,  Nos.  1.801  and  1.805. 

2.  AGALLIA  FLACCIDA. 

PL  19,  Fig.  18. 

This  species  is  closely  allied  to  the  last,  differing  principally  in  the 
denser  structure  of  the  tegmina,  in  which  the  neuratiqn  less  plainly  appears, 
and  in  the  brevity  and  relative  breadth  of  the  apical  cells.  The  shape  of 
the  tegmina  is  the  same,  being  nearly  equal  throughout  with  broad  apex, 
in  contrast  to  the  more  oval  form  of  the  succeeding  species ;  they  are  a  lit- 
tle more  than  three  times  as  long  as  broad,  and  the  central  apical  cells  are 
hardly  half  as  long  again  as  broad. 

Length  of  body,  7.25""" ;  breadth  of  thorax,  2.5mm  ;  length  of  tegmina, 
5.5mm;  breadth,  1.65'"m;  length  of  hind  tibise,  3ram. 

Florissant,  Colorado.     Three  specimens,  Nos.  7858,  7979,  10158 

3.  AGALLIA  INSTABILIS. 

PI.  21,  Fig.  1. 

This  is  a  stouter  species  than  those  which  have  preceded,  with  rela- 
tively shorter  tegmina.  A  single  specimen  is  preserved,  with  one  of  the 
tegmina  expanded.  The  extremity  of  the  abdomen  has  disappeared,  so  that 
the  length  of  the  animal  can  not  be  determined,  but  its  great  breadth  can  be 
seen  by  comparison  with  the  width  of  the  tegmina.  The  legs  are  slender. 
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The  costal  margin  of  the  tegmina  is  greatly  thickened  and  regularly  and 
considerably  arcuate,  giving  an  uniisnally  ovate  shape  to  the  whole,  which 
is  increased  by  the  somewhat  pointed  though  rounded  apex.  The  tegmina, 
which  are  less  than  three  times  as  long  as  broad,  appear  to  In-  tenuous,  and 
tin-  veins,  though  not  the  sutura  clavi,  are  vrrv  indistinct.  The  body  is 
uniformly  dark  and  parallel-sided. 

lireadth  of  body,  ±f)"""  ;  length  of  tegmina,  575mm;  breadth,  2mm; 
length  of  hind  tibia-,  ;!.25""". 

Florissant,  Colorado.     One  specimen,  No.  78. 

4.  AGALLIA  ABSTKUCTA. 

Tl.  19,  Fig.  5. 

Head  as  broad  as  the  uniformly  broad  thorax.  Tegmina  barely  extend- 
ing to  the  tip  of  the  abdomen,  long  oval,  almost  three  and  a  half  times  as 
long  as  broad,  the  costal  border  regularly  and  very  little  arcuate,  the  apex 
strongly  convex;  the  nlnar  vein  forks  at  the  end  of  the  proximal  third  of 
the  wing,  and  the  upper  branch  is  immediately  united  by  a  recurrent  cross- 
vein,  longer  than  the  pedicel  of  the  upper  ulnar,  to  the  radial  vein,  the  latter 
running  into  the  margin  not  far  before  the  tip  but  uniting  with  it  by  no 
cross  vein  ;  scarcely  bevond  the  middle  of  the  wing  the  radial  and  upper 
ulnar  veins  are  united  by  a  bent  cross-vein,  from  the  middle  of  which  springs 
a  veinlet,  dividing  the  area  between  them,  and  at  just  about  half-way  to  tin- 
tip  all  the  veins  are  united  by  a  transverse  series  of  uradate  cr<>ss-veius, 
bevond  which  the  discontinuous  longitudinal  veins  diverge,  producing  apical 
cells  distinctly  broader  at  the  margin  than  at  base 

Length  of  body,  4.5mi";  tegmina,  3.7""";  breadth  of  body,  1.5""";  teg- 
mina, 1.1  ......  . 

Florissant.     One  specimen,  No.  2658. 

GYPONA    Gei  mar. 


The   only  reference   of  a    fossil  to  this   oemis  is  in  my  first  mention   of 
the   llomoptera  collected  by  heiiton  on  the  \Vhite   River,  as  belonging  to 

p-nera  "  allied  IIP  Is-  1  is,  (  i  vpona,  and  I  >elpha\."  Since  tin  MI  the,-.'  ha\  e  bi-.-n 
described  under  the  genera  Apliana,  helphax,  Tetti;_;-oiiia,  and  BythosCOpUS 
The  one  now  described  below  is  referred  here  only  in  a  L:eiierai  and  \aguo 

Sell>e,    a8   il   i>   too   ill    preserved   to  .speak   of  it    witll   confidence. 
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GYPONA  CINERCIA. 
PI.  19,  Fig.  4. 

The  head  and  thorax  are  decidedly  darker  than  the  abdomen,  and  the 
spread,  but  crumpled,  elytra  are  scarcely  visible  as  distinct  from  the  color 
of  the  stone  except  for  their  slightly  darker  edges.  The  head  is  not  more 
than  half  as  broad  as  the  thorax  (which  shows  that  it  can  not  strictly  fall 
into  Gypona),  with  small  and  rather  prominent  eyes.  The  elytra  are  very 
slender,  extending  beyond  the  abdomen,  with  only  slight  and  feeble  traces 
of  neuration,  and  apparently  very  tenuous.  The  wings  are  a  little  shorter 
but  broader,  and  so  more  ample. 

Length  of  body,  8.5mm ;  tegmina,  8mm  ;  breadth  of  thorax,  2.5mm. 

Florissant.     One  specimen,  No.  14229. 

JASSUS  Fabricius. 

Two  species  of  this  genus  have  been  described  from  the  Prussian  amber 
and  several  others  (compared  with  different  existing  forms  from  those  with 
which  the  former  were  compared)  have  been  indicated  by  Gravenhorst  from 
the  same  source.  It  appears,  however,  not  to  have  been  recognized  in  the 
rocks,  and  the  species  here  referred  to  it  is  too  imperfect  to  be  sure  of  the 
correctness  of  the  reference. 

JASSUS?    LATEBRSI. 
PI.  20,  Fig.  19. 

The  head  has  much  the  form  of  that  of  Jassus  spinicornis  from  Prus- 
sian amber ;  the  thorax  is  very  faintly  and  not  very  finely  nor  closely  punc- 
tate ;  the  tenuous  and  diaphanous  tegmina  extend  a  little  way  beyond  the 
tip  of  the  abdomen,  and  are  apparently  almost  three  times  longer  than 
broad  ;  they  are  traversed  by  rather  distant  longitudinal  veins,  of  which  five 
reach  the  apical  margin;  the  character  of  their  furcation  and  anastomosis 
can  not  be  determined  with  certainty,  but  wherever  it  can  be  traced  appears 
to  agree  with  the  simpler  types  of  Jassus. 

Length  of  body,  3.5mm;  breadth  of  same,  1.2mm;  length  of  tegniiiia, 
3mm. 

Florissant.     One  specimen,  No.  6639. 
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TIIAMXnTKTTIX  Zetterstedt 

No  so,- •',  i  of  this  genus  have  been  hitherto  recognized  am. .ni:  fossil 
insects.  The  larger  species  n  -ribed  certainly  belong  lien-  <>r  in  the 

immediate  virinitv,  tin-  nenration  ot'  both  le^mina   and    hind  win^s  d..sdv 
agreeing,  as  well  as  sudi  other  details  of  bodily  structure  as  can  ; 
Tlie  small  species  is  placed  here  \vitli  m  >re  doubt,  since  it  is  too  poorly  pre- 
served to  determine  with  any  mniideuce. 

Tabli'»i'i:  •!'  Thamnotettix. 

Larger  species;   mor.-  n  Im^tli. 

IJi'lai  i  vd y  -t.>  ii  bodied,  .vii  b  tegmiua  ba  w  limail 1.  T.  muiilntn. 

Relativoly  slcmler  Imdicil    with  i'>ly  more  tliun  I  Urn-  times  as  long  as  broad. 

'.'.    /'.    tinnnitti. 
Smaller  species;  loss  than  three  inilliinctrix  in  h  njjtli :i.   T.  fimdi. 

I.  THAMNOTKTTIX  MUTILATA. 
n.  T,  KI-.  c. 

A  single  specimen  is  preserved,  sliMwinjjf  only  a  part  of  the  head  Init 
tl\p  whole  dorsal  view  of  the  rest  of  the  body,  with  one  of  the  tegniinu 
partly  expanded.  The  body  is  long  ovoid,  verv  regular  in  shape  with  full 
abdomen,  hardly  pinched  posteriorly,  but.  with  full  roundeil  curve.  The 
thorax  is  transverse,  and  the  scutellum  largo  for  this  genus,  being  if  anv 
thing  a  little  longer  than  the  thorax  The  tegmiua  are  barely  three  times 
as  long  as  broad,  with  interrupted  dusky  m  along  the  outer  half  of  the 

costal  margin,  and  slight  signs  of  the  same  along  the  inner  margin.  The 
hind  tiMa'  are  obscurely  seen  through  the  body,  and  appear  as  if  very 
dense] \-  spined  with  excessively  minute  and  sllort  spines,  very  dill'ereiit  in 
character  from  those  of  living  types. 

Length  of  body,  4.55mn>;  breadih.  l.i1 :  length  of  tegmina,  ;i.7o""" ; 

breadth,  1.25mm. 

Green  River,  \V\oming.     (>ne  specimen,  Xo.  7.".,  1'rof.  L.  A.  Lee. 

2.    TlIAM.NoTKTTIX     CAN.MM'TI. 

I'l.  ti,  I'i-.  33;   I'l.  7,  I-'i-.  6. 

Two  specimens,  dilfering  a  lillle  in  six.e,  seem  to  liel.mj-  to.r.-ther.  lioth 
preserved  in  a  similar  manner,  showing  a  dor-al  \ie\v  with  spread  tegminu, 
and  wind's,  though  in  one  case  par!  was  covered  when  the  plate  ua>  drawn. 
The  liodv  i>  rather  slender,  the  a'ndom,-n  tolerably  lull,  Init  pinched 
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apically,  so  that  the  last  two  segments  are  much  narrower  than  the  preced- 
ing-. The  transverse  thorax,  as  in  the  preceding  specios,  is  slightly  shorter 
than  the  unusually  large  scutellum.  The  tegmina  are  considerably  more 
than  three  times  as  long  as  broad,  the  veins  and  cross-veins  rather  heavily 
marked ;  there  are  four  apical  cells,  which  are  more  than  twice  as  long  as 
broad.  The  venation  of  the  upper  half  of  the  hind  wings  (all  that  is  pre- 
served) is  precisely  the  same  as  that  of  T.  simplex  of  Europe,  excepting 
that  the  lower  cross-vein  is  strongly  oblique  instead  of  transverse. 

Length  of  body,  3. 3-4.1 mm;  breadth  of  abdomen,  1.15-1.5mm;  length 
of  tegmina,  3.1-3.5  (?)  mm  ;  breadth,  0.85-0.85  (?)  mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  116,  120,  Dr.  A.  S. 
Packard. 

S^THAMNOTETTIX  FUNDI. 

PI.  19,  Fig.  20. 

Head  roundly  angulate  in  front,  the  thorax  small.  Tegmina  slender, 
elongate,  surpassing  a  little  the  abdomen,  about  three  and  a  half  times 
longer  than  broad,  the  costal  edge  nearly  straight,  the  longitudinal  veins 
few,  distant,  and  faint,  the  substance  of  the  wing  being  slightly  coriaceous, 
or  only  partly  diaphanous,  as  in  our  green  and  unicolorous  living  species. 

Length  of  body,  2.85mm  ;  tegmina,  2.65mm ;  width  of  body,  0.85mm ; 
tegmina,  0.75ram. 

Florissant.     One  specimen,  No.  3412. 

CICADULA  Zetterstedt 

No  fossil  species  of  Jassida  have  yet  been  referred  to  this  genus,  and 
the  present  reference  of  a  somewhat  obscure  species  is  by  no  means 
definite. 

CICADULA  SAXOSA. 

PI.  6,  Fig.  26. 

A  species  is  indicated  of  about  the  size  of  our  C.  sexnotata,  but  with 
more  opaque  tegmina.  Only  the  part  of  the  head  between  the  eyes  is  pre- 
served, giving  it  a  more  distinct  and  quadrate  appearance  than  would  be 
otherwise  the  case ;  the  front  is  broadly  rounded.  The  thorax  is  more  than 
twice  as  broad  as  long  and  the  posterior  angle  of  the  scutellum  is  slightly 
more  than  a  right  angle.  The  tegmina  are  opaque,  showing  scarcely  any 
veins,  and  these  only  longitudinal,  the  sutura  clavi  terminating  in  the  middle 
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of  the  :\]>irnl  half:    thev  ;irc    considerably  more  t!i;in    three  times  ;is  long  as 
broad,  suhe(|iial  throughout,  with  well  nnindcd  apex.      'Flic  :>hdomen  is  1 
oval,  large-t  about    one-third  wav  I'rrni  base,  tapering  beyond  to  a  bluntly 
pointed  tip. 

Length  of  body,  2.75""";  greatest  breadth,  0.9""";  length  of  tegmina, 
2.5"""  ;  breadtli,  0.75mm. 

Green  River,  Wyoming.  One  specimen,  Nos.  114  and  12G,  Dr.  A.  S. 
Packard. 

ACOCEPHALUS  German 

Heer  has  described  two  species  of  this  genus  from  the  Miocene  beds  of 
Radoboj,  and  two  of  our  American  fnssils  are  referred  dubiously  i<>  the 
same  group,  though  thev  ditl'er  considerably  from  each  other  in  the  general 
form  of  the  body.  lieer's  species,  too,  strictly  interpreted,  should  lie  placed 
elsewhere,  though  they  are  certainly  near  Acocephalus. 

Table  of  the  spicies  of  Acocephalus. 

Slender  species  ;  body  more  tlian  lliree  times  as  loug  as  broad  ..............................  \.  A.  adu  . 

Stout  species  ;  body  less  than  three,  tiuirs  as  limn  as  broad  ..............................  -J.  A. 


I.    ACOCEPIIALUS   AD.fi. 

PI.  0,  Fig.  29. 
Acocephalus  adce  Scndd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  771 

Two  specimens  represent  the  body  of  apparently  a  species  of  Acoceph- 
alus. The  head  projects  forward  in  a  triangular  form,  is  rounded  at  the 
extreme  apex,  a  little  bmadei  than  long,  and  nearly  twice  as  broad  between 
the  small  eyes  as  its  length  in  advance  of  them.  The  body  is  slender,  the 
abdomen  slightly  tapering,  miiuded  at  tin-  apex.  The  te-mina  extend  a 
short  distance  beyond  the  b.idy  with  parallel  longitudinal  veins. 

Length  of  body,  5.  -Jo""";  breadth  of  head,  1.1  '•;  ..f  mi.  Idle  of  abdo- 
men, 1.3mra. 

Green  River,  Wyoming.      Two  specimens,  N'os.  7-,  !(>(),  F.  (  '.  A.  Rich- 

ardson. 

±    ACOC]  PHALDS    CALLOSUS. 

I  'I.  Ill,  Fitf.  I',. 

Although  the  ligurc  seem-;  t<>  show  a  bluntly  rounded  head  very 
uncharacteristic  of  Acocephalus,  it  evidently  n^uli-  from  the  nio«!e  of  prcs- 

ervation,  the  imdv  being  crushed  on  a  thr  .....  t'onrths  view,  obscuring  the 

angularity  of  the  front,  which  a  careful  examination  of  the  specimen  itself 


312  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

seems  to  show.  The  eye  is  small,  as  there.  The  tegmina  are  hyaline, 
apparently  reaching  about  to  the  tip  of  the  abdomen  (the  whole  of  which 
is  not  preserved,  but  can  be  readily  restored  in  the  main),  and  has  few  lon- 
gitudinal veins  connected,  a  little  beyond  the  middle  and  again  more  than 
half-way  to  the  tip,  by  series  of  cross-veins.  The  legs  are  rather  short  and 
moderately  stout,  the  middle  tibite  only  half  as  long  again  as  the  tarsi. 

Presumed  length  of  body,  6.5mm ;  breadth,  2.5mm ;  length  of  teguiina, 
5,rimm;  middle  tibise,  1.7mm;  tarsi,  1.2mm. 

Florissant.     One  specimen,  Nos.  11307  and  14385. 

JASSOPSIS  gen.  nov.  (Jassus,  nom.  gen.). 

Allied  to  Thamnotettix.  The  thorax  is  rounded  subquadrate,  as  long 
as  broad,  and  the  scutellum  not  more  than  half  as  long  as  the  thorax.  The 
veins  of  the  tegmina  are  peculiar  in  that  the  radial  parts  from  the  costal 
vein  and  the  ulnar  vein  from  the  sutura  clavi  at  similar  and  very  short  dis- 
tances from  the  base ;  there  are  but  three  apical  cells. 

A  single  species  is  known. 

JASSOPSIS   EVIDENS. 
PI.  19,  Fig.  16. 

The  single  specimen  is  preserved  so  as  to  show  a  dorsal  view  with  the 
tegmina  unequally  expanded.  The  head  is  lost  but  was  relatively  narrow, 
to  judge  by  the  anterior  tapering  of  the  thorax.  The  body  is  very  dark 
and  uniformly  so,  the  posterior  angle  of  the  scutellum  a  right  angle.  The 
tegmina  were  semiopaque,  with  the  veins  heavily  marked,  the  sutura  clavi 
terminating  in  the  middle  of  the  wing ;  they  are  three  and  a  half  times 
longer  than  broad,  and  the  costal  margin  is  strongly  arcuate,  especially  dis- 
tally,  so  that  the  apex  falls  at  about  the  middle  of  the  lower  half  of  the 
wing  and  is  roundly  pointed ;  cross-veins  unite  the  principal  nervures 
where  the  radial  vein  forks  at  about  three-fifths  the  distance  from  the  base 
of  the  wing.  The  abdomen  is  subconical,  tapering  pretty  uniformly  almost 
from  the  base,  with  pretty  straight  sides,  the  tip  bluntly  pointed. 

Length  of  body  (without  head),  3.2mm ;  breadth  of  abdomen  near  base, 
l.lmm;  length  of  tegmina,  3 ram;  breadth,  0.85 mm. 

Florissant,  Colorado.     One  specimen,  No.  5188, 
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(XELIDIA    Gerniar. 

The  only  species  of  this  group  hitherto  reported  fossil  is  one  described 
below  from  British  Columbia.  To  this  we  no\v  add  another  species  from 
Wyoming.  Et  is  an  American  type  best  developed  in  the  tropics,  bui  not 
unknown  in  the  southern  United  States. 

Tulle  of  the  species  of  Ccelidia. 

Tegmina  loss  than  throe  times  as  lon^  as  lirnail 1.  C.  culnmhiiiiin. 

Trgmiiia  IIHIIV  lliau  tlnvr  I  imrs  as  Imi^  as  broad 2.   C.  wyoniinijeniiis, 

1.    CCELIDIA   COLUMBIANA. 
PI.  2,  Fig.  13. 

Calidia  columbiana  Scudd.,  Rep.  Progr.  Geol.  Siirv.  Can.,  1-77-1-78,  185B  (1878). 

A  pair  of  tegmina,  in  which  most  of  the  venation  can  be  made  out, 
with  a  crushed  body  and  crumpled  wings,  represent  a  species  of  Cu-Iidia  or 
an  allied  genus,  with  rather  broad  tegmina  The  veins  of  the  tegmina  are 
nearly  parallel  to  the  gently  an-uate  costal  margin,  are  equidistant  from  one 
another,  and  are  united  by  cross-veins  near  the  middle  of  the  apical  half  of 
the  tegmina,  the  lower  ulnar  vein,  which  runs  only  a  little  below  the  mid- 
dle of  the  wing,  forking  at  this  point;  the  upper  of  the  apical  areolet>,  how- 
ever, is  consid'-rablv  shorter  than  the  others;  the  two  ulnar  veins  are  united 
by  a  cross  vein  in  the  middle  of  the  basal  halt  of  the  tegmina,  while  not  far 
from  the  middle  of  the  tegmina  the  ulnar  and  radial  veins  are  similarly 
united.  The  tegmina  do  not  taper  apically,  the  extremity  is  rounded  and 
obliipiely  docked,  and  the  sutnra  clavi  is  short.  The  hind  wings  are  pro- 
vided with  an  unusual  number  of  cross  veins. 

Length  of  tegmina,  X"""  ;    breadth,  ;;.--).")"im. 

Similkameen  liiver,  Uritish  Columbia.  One  specimen,  No.  75,  Geol. 
Surv.  Canada,  Dr.  G.  M.  hawson. 

2.  CCELIDIA  WYOMINOKNSIS. 
PI.  4,  Fig.  8. 

A  dark  species  appears  to  be.  indicated,  the  head  and  thorax  being 
black  and  the  veins  of  the  tegmina  heavilv  marked  with  dark  fuliginous. 
The  tegmina  are  well  rounded,  about  three  and  a  quarter  times  as  l.ni_r  as 

broad,  the  costal  margin  regularly  and  prett\  stmngU  eou\e\;  the 
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of  the  upper  ulnar  branch  is  slightly  shorter  than  the  cross-vein  uniting  it 
to  the  radial ;  the  radial  is  parallel  to  the  costa  throughout ;  a  second  cross- 
vein  unites  the  radial  and  upper  ulnar  where  the  former  forks,  as  far  from 
the  first  cross-vein  as  the  width  of  the  wing,  and  the  apical  series  of  cross- 
veins  is  half-way  between  this  new  cross-vein  and  the  apex  of  the  wing. 

Length  of  tegmina  as  preserved,  7.5mm ;  as  restored,  85mtn;  breadth, 
2.5mm. 

Twin  Creek,  Wyoming.     One  specimen,  No.  6b,  Dr.  A.  C.  Peale. 

DOCIMUS  gen.  nov.  (5c';«,uo?). 

This  name  is  proposed  for  an  insect  with  somewhat  remarkable  neura- 
tion,  which  reminds  us  somewhat  of  that  of  Walker's  East  Indian  genus 
Isaca.  The  sutura  clavi  is  very  long,  reaching  to  the  middle  of  the  outer 
half  of  the  wing,  while  the  apical  cells,  the  only  wholly  diaphanous  part  of 
the  wing,  are  very  long,  occupying  fully  the  apical  third,  and  are  very  few 
in  number,  only  three  reaching  the  apical  margin,  and  all  being  bounded 
away  from  the  middle  line  of  the  wing  by  remarkably  arcuate  and  divergent 
veins,  giving  somewhat  the  aspect  of  a  Psylla  to  the  wing.  The  body  is 
very  stout,  with  a  full  abdomen,  well  rounded  behind,  and  in  no  way 
pointed. 

A  single  species  is  known,  or  possibly  two. 

DOCIMUS   PSYLLOIDES. 
PI.  19,  Figs.  6,  17. 

The  head  is  not  preserved.  The  thorax  is  faintly  punctate.  The  teg- 
mina are  fully  two  and  a  half  times  longer  than  broad;  the  uluar  vein  forks 
very  close  to  the  base,  and  where  it  is  united  by  a  cross-vein  to  the  radial 
these  two  are  united  by  another  cross-vein  in  the  middle  of  the  wing, 
beyond  which  the  space  is  separated  into  two  longitudinal  cells ;  the  radial 
ends  near  the  apex  in  a  strongly  arcuate  fork,  which  at  first  curves  down- 
ward into  the  heart  of  the  wing  and  then  turns  upward,  the  cell  opening  on 
the  costal  border  at  the  edge  of  the  apical  border ;  opposite  the  origin  of 
this  fork  the  next  and  the  last  veins  are  abruptly  but  roundly  bent  and  send 
cross-veins  directed  obliquely  inward  to  the  intermediate  vein  from  the 
angles,  beyond  which  they  divaricate. 
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This  description  is  based  wholly  upon  the  specimen  illustrated  in  Fig. 
17.  That  given  in  Fig.  G  and  two  others  are  too  imperfect  t<>  determine 
that  they  certainly  belong  hero,  but  they  may  form  a  second  species  of  tin- 
genus  with  less  strongly  curved  veins. 

Length  of  body,  6.75ram;  breadth,  3mm;  length  of  tegmina,  5.5mm; 
breadth,  2mm. 

Florissant.     Four  specimens,  Nos.  4625,  4747,  9299,  10479. 

Family    CERCOPID>£    Leach. 

This  was  the  prevailing  type  of  Homoptera  in  Tertiary  times,  at  least 
if  the  number  of  individuals  be  regarded.  At  Florissant  they  appear  to 
form' three-fourths  of  the  whole  bulk.  As  compared  with  Fulgorina  they 
were  there  slightly  less  numerous  in  species  and  genera,  but  five  tinx 
as  numerous  in  individuals.  Most  of  the  extinct  forms  have  been  referred 
by  authors  and  especially  by  Germar  and  Ileer  to  the  existing  genera  Cer- 
copis  and  Aphrophora,  but,  as  we  shall  see,  these  references  were  so  far 
incorrect  that  in  several  instances  they  belonged  to  the  alternate  subfamily 
and  not  to  that  to  which  they  were  referred.1  So,  too,  one  insect  found  in 
the  Isle  of  Wight  Tertiary  is  referred  to  an  existing  form,  but  probably 
without  sufficient  reason.  As  to  our  own  species,  some  of  them  an-  gigantic, 
nearly  all  large,  and  by  far  the  greater  part  of  them  allied  to  types  now 
found  only  in  the  tropics  of  the  New  World,  and  yet  I  have  been  unable  in 
any  instance  to  refer  them  to  existing  genera,  though  doubtless  some  of 
them  will  be  found  so  referable.  The  lack  of  sufficient  tropical  materials 
in  the  museums  of  this  neighborhood  compel  the  description  of  several 
genera  as  new  which  may  prove  still  extant. 

Subfamily  CERCOPIDA  Stal. 

The  larger  part  of  the  fossil  Cercopida-  that  have  been  dex-ribed  have 
been  referred  to  this  subfamily,  but  in   several  instances,  as  will  lie  poi' 
out,  the  reference  i>  incorrect.    Then-  remain,  however,  several  >pecies  of  (  Yr- 
ropis,  a  (  Yiropidiimi,  and  a  Triecphora  (this  latter  regarded  as  an  existing 

1  Tin-re  I."  :i  mistakr  111   I  ICTI'M  \\  ork  "II  Oollin<;itll  itisi-rls  ill  tin-  tvlVrrliriM  l.i  tin-  *|i..|-i.-.  ..['   I    . 
on  I 'I.  II.     The  plate  18  Correctly  markril,  lint  III"  scpai  'at*'  rvplaiiatinn  <>!'  I  hi'  1 1 1, it  i'  an  1 1  t': 
in  t  In-  trxt   ;;i  s  •!•  :i   li  41111'  I"  (  '.   nil  HIT!   wllirll  elm's    lint    BXISt,   a  MI  I  Milk.-  016760   li  ;i]i   18  :    I   1  I.      <•    ito    «  lli'M 
tlinr  an-  niily  trii.     Tin'  rrlVn-n.-i-,   ;..  ( '.  |>alliil:>,  ni'Tiin^i-u  ,it,  l'.i-n  lal  a,  ami    i  >••  li'lim-  i.  whi 
opectivclj  ri,  <J,  Id,  ami  11,  slmiilil  lie  7,  n,  ;»,  anil  Id. 
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species  by  Woodward)  from  the  European  rocks  and  from  amber,  while  in 
our  own  country  by  far  the  larger  proportion  of  the  Cercopidse  belong  to 
this  subfamily,  and,  excepting  three  species  regarded  as  belonging  to  Cer- 
copis,  one  each  from  British  Columbia,  Green  River,  and  Florissant,  all  are 
referred  to  extinct  generic  types;  these  include  seventeen  species  and  six 
genera,  one  of  them,  Petrolystra,  with  two  species,  gigantic  and  possibly 
luminiferous  insects,  which  must  have  been  one  of  the  striking  features  of 
Florissant  Oligocene  entomology ;  another,  Palecphora,  with  six  species, 
five  of  them  from  Florissant- and  one  from  Green  River,  was  the  prevailing 
homopterous  type ;  Cercopites  is  known  only  from  Green  River ;  the 
remainder,  with  the  exceptions  noted,  only  from  Florissant,  and  one  of  the 
prettiest,  Prinecphora,  was  by  no  means  rare.  As  a  whole  the  aspect  of  the 
cercopid  fauna  was  decidedly  tropical. 

CERCOPITES  gen.  nov.  (Cercopis,  nom.  gen.). 

Head  relatively  small,  including  the  eyes  hardly  more  than  half  as 
broad  as  the  thorax,  not  ap pressed,  but  prominent.  Thorax  more  or  less 
hexagonal,  much  broader  than  long,  the  front  border  transverse  or  undate, 
the  base  truncate;  scutellum  equiangular.  Tegmina  large  and  well  rounded, 
but  little  more  than  twice  as  long  as  broad,  with  convex  costa,  the  tip 
slightly  narrowed  and  sharply  rounded,  the  radial  and  ulnar  veins  forking 
once  each  with  no  apparent  apical  cells,  the  radial  forking  scarcely  before 
the  middle  of  the  wing,  and  before  forking  running  at  no  great  distance 
from  and  parallel  to  the  margin. 

Two  species  are  known,  both  from  the  Wyoming  Tertiaries. 

Table  of  the  species  of  Cercopites. 

Smaller  species,  the  wings  expanding  about  eight  millimeters  ;  front  margin  of  thorax  straight. 

1.   C.  itmbratiJta. 

Larger  species,  the  wings  expanding  about  twenty  millimeters;  front  margin  of  thorax  uudate  or 
biconcave 2.  C.  caJliscens. 

1.  CERCOPITES  UMBRATILIS. 
1M.  7,  Fig.  9. 

The  single  specimen  is  rather  obscurely  preserved,  showing  an  upper 
surface  with  spread  wings.  The  body  is  stout,  the  abdomen  full  and 
rounded ;  the  front  margin  of  the  thorax  is  straight  behind  the  head,  but 
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retreats  slightly  at  the  sides,  so  as  t«i  ^i\e  it  ;i  sli-hth  convex  aspect.  The 
body  is  dark  and  uniform,  tin;  te^mina  the  same  lint  slightly  lighter  over 
the  disk;  tin-  costa  is  very  strongly  convex. 

Length  of  body,  -J.7:>  ......  ;•  breadth,  l.lmm;   h-n-ili    ..)'  te^mina    a-    pre- 

served, ."...Y1""  ;  as  reston-d,  3.8 

Green    K'iver,  U'vnmin^.      One  specimen,   No.  10*,  Dr.  A.  S.  Packard. 


2.  CEECOPITES  CALLISCENS. 
I'l.  (!,  Fi-r.  32. 

Head  suborbicular,  with  scarcely  protruding  eves,  a  little  broader  only 
than  li.ni;-;  the  ocelli  are  ol>M-iire,  Imt  \vliai  are  apparently  these  are  farther 

removed  from  each  other  than  (Voin  the  eyes.  Thorax  !>ro;ide>t  in  tin- 
middle  tit'  the  anterior  half,  from  \vhich  point  it  rapidly  narrows  both  in 
front  and  behind  ;  bas  ight;  t'ront  margin  broadly  concave  except  for 
a  slight  and  angular  middle  prominence,  which  breaks  the  curve  in  two. 
l»ody  d;,rk  fuliginous.  Teu'mina  pallid,  lint  with  a  darker  costal  marum 
and  a  similar  lint  hroad  apical  hand;  the  veins  show  with  toh-ralih-  dis- 
tinctness. though  they  are  ^ener.illy  very  obscure  in  the  wings,  which  show 
aneuration  in  all  respects  typical  so  far  as  visible. 

Length  of  body,  including  closed  wings,  lllum;  breadth,  3.5mm  ;  lenirth 
of  te-mina,  S..V"'". 

(Ireen  Kiver,  Wyoming.  One  specimen,  Nos.  104  and  115,  Dr.  A.  S 
I  '.ickanl. 

CERCOPIS  Fabricius. 

A  number  of  species  have  been  referred  T»  this  IM-IIIIS  from  the  I'luro- 
pi-aii  Tertiaries,  but.  as  mentioned  liduw  under  that  snbtamily,  the\-  are 
mostly  referable  to  the  Aphrophorida.  It  is  doubtful  whether  any  of  the 
species  of  true  1  Yiviipina  >hi'idd  1..-  c!a->.-d  ^enerically  with  tlm^e  here 
placed  in  this  group,  and  which  are  known  by  their  tegmina  Only  ;  the 
li.rm  i.l'the  wings,  as  well  as  their  neiiratioii,  diiii-j-s  considerably,  but  until 
iui.ro  ol  \tlie  structure  can  be  determined  it  ha>  seemed  best  to  da>s  them 
hei-e.  It  may  be  in.  ted  that  the  radial  vein  brandies  sooner  than  in  ^er 

copil 

•HIM.  I    Illlic  •iilnliHIH. 

I.  .11  goi  '  iiiu    hlii  -i  ii    milliiiK  : 

wiilrl\  •'.  .  ......  .........  ..........    I     i 

Siiiiilli-r  •.]!',!,  s;    i'i' 

forking  only  moderatol  .    ............................. 

I  !'!>•'  I  ........................................................ 
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1.  CERCOPIS  SELWYNI. 

PI.  2,  Figs.  14,  15. 
Cercopis  selwyni  Scndd.,  Rep.  Progr.  Geol.  Surv.  Cau.,  18/7-1878,  184B-185B  (1879). 

A  pair  of  nearly  perfect  tegmina,  reverses  of  each  other,  represent  a 
species  allied,  but  rather  distantly,  to  the  gigantic  species  of  Cercopida 
described  by  Heer  from  Radoboj.  It  differs  from  them  all  in  neuration,  in 
the  form  of  the  costal  border  and  of  the  apex.  The  portion  of  the  wing 
below  the  straight  sutura  clavi  is  broken  away.  The  basal  half  of  the 
costal  margin  is  strongly  and  rather  uniformly  arcuate,  but  more  strongly 
close  to  the  base ;  the  apical  half  of  the  same  is  nearly  straight ;  the  apical 
margin  is  a  little  obliquely  and  roundly  excised,  gently  convex,  the  tip 
roundly  angulated.  The  costal  vein  parts  from  the  common  trunk  close  to 
the  base  and  follows  close  to  the  margin,  terminating  at  about  one-third 
way  to  the  tip ;  the  radial  vein  is  directed  toward  the  middle  of  the  outer 
half  of  the  costal  border,  until  it  forks,  a  little  before  the  middle  of  the 
wing,  when  both  straight  branches  run  subparallel  toward  the  tip ;  the 
ulnar  vein  also  forks  once,  half-way  between  the  base  and  the  fork  of  the 
radial  vein,  and  its  straight  branches,  with  those  of  the  radial  vein,  subdi- 
vide the  outer  half  of  the  wing  subequally,  all  being  evanescent  toward  the 
apical  margin ;  the  sutura  clavi  reaches  as  far  as  these  veins  are  visible. 

Length  of  wing,  16.5mm;  breadth  of  wing  at  tip  of  sutura  clavi,  5mm ; 
length  of  sutura  clavi,  14mm. 

Nine  Mile  Creek,  British  Columbia.  One  specimen,  Nos.  64  and  65, 
Dr.  G.  M.  Dawson,  Geological  Survey  of  Canada. 

2.  CERCOPIS  ASTRICTA. 

PL  7,  Fig.  15. 

Reverse  and  obverse  of  the  greater  part  of  one  of  the  tegmina  of  a 
much  smaller  insect  than  the  preceding  represent  this  species;  no  part  of 
the  clavus  is  preserved  nor  even  quite  up  to  the  sutura  clavi.  The  costal 
margin  is  very  strongly  convex,  the  curve  being  strong-est  in  the  middle  so 
as  to  appear  bent ;  the  apical  area  is  equally  full  above  and  below,  or  only 
a  trifle  the  fuller  above,  the  margin  strongly  convex.  The  costal  vein 
can  not  be  made  out,  and  the  radial  is  almost  equidistant  from  the  margin, 
and  relatively  only  about  half  as  far  as  in  the  preceding  species,  before  it 


HEMIPTERA— IIOMOPTERA— CERCOPID.K.  319 

forks,  when,  after  reaching  their  widest,  the  t\vi>  forks  run  exactlv  parallel 
to  the  costal  margin,  failing  in  tlu:  darker  outer  tliinl  oi'  tin-  wing;  the 
branches  of  the  nlnar  vein  originate  as  in  the  last  species,  and  are  parallel 
to  the  radial  branches,  all  being  also  equidistant. 

Length  of  tegmina,  !>' 

s  Green   River,  Wyoming.     <  me  specimen,  Xos.  IK)  and   125,  Dr.  A.  S. 

Packard. 

3.  CERCOPIS  SKFFOCATA. 

PI.  10,  Fij,'s.  2,  3. 

A  single  one  of  the  tegmina  of  an  insect  with  the  <  lavus  gone,  but  very 
different  in  its  markings  from  anything  known.  Its  simple  neuration  allies 
it  directly  with  the  other  species  referred  here:  the  radial,  however,  is  dis- 
tant throughout  from  the  margin.  The  costal  margin  is  very  regularly  and 
considerably  convex,  and  the  apex  very  strongly  rounded,  produced,  and 
almost  pointed.  A  broad  and  uniform  belt  of  dark  color  follows  the  costal 
margin  at  the  base  for  nearlv  two-tilths  its  course,  in  striking  contrast  to 
the  generally  pale  color  of  the  wing,  and  distally  joins  a  similar  transverse 
and  slightly  obliipie  bar  crossing  the  wing  as  tar  as  the  sutura  clavi  :  all  the 
base  of  the  wing,  dark  or  light,  is  finelv  and  distantly  punctuate,  as  shown 
in  Fig.  2;  a  second  transverse  and  similarly  oblique  dark  hand,  slightly 
broader,  crosses  the  wing  just  before  the  apex,  its  inner  border  just  striking 
the  tip  of  the  sutura  clavi. 

Length  of  tegmina,  8.5""";  breadth  at  tip  of  sutura  clavi,  3mm. 

Florissant.      <  hie  specimen,  No.  262. 

I'KTI.'OLYSTRA  Scudder  (irtrpo?,  Lystra,  nom.  gen.). 

Petrolyalra  >r.nlcl.,  Hull.  U.  S.  Gcol.  Coo^r.  Surv.  T.-ir.,  IV.  53C    31     1-78). 

One  of  the  most   striking  instances  of  tropical  allinities    in   the  Tertiary 
shales  of  Florissant  is  found    in    the  presence  of  two   species  of  a  genit^  of 

h n ire  11 optera,  rivaling  the  famous  lantern-fly  of  South  America  in  si/.e. 

but  differing  in  neuration  and  other  features  from  .-my  i^'uus  hitherto  de- 
scribed. At  first  glance  one  would  think  that  it  belonged  to  the  Fulgorida, 
a  subfamily  \\liich,  with  Stridulantia,  includes  most  of  the  larger  lbrm>  o|' 
the  suborder,  and  to  be  somewhat  nearlv  allied  to  I'aralvstra  ;  but  it  ililiers 
from  this,  and,  so  far  ;is  I  can  determine,  from  all  Fulgorina.  in  the  minute- 
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ness  of  the  scutellum,  and  must  be  referred  instead  to  the  Cercopida,  although 
larger  than  any  species  of  that  group  which  I  find  noticed,  while  in  compar- 
ison with  the  temperate  forms  of  that  subfamily  it  is  gigantic,  most  of  our 
own  species  not  exceeding  one-fourth  its  length.  The  name  is  not  very 
well  chosen. 

The  body  is  robust,  the  head  large,  apparently  flat  above,  about  twice 
as  broad  as  long,  but  considerably  narrower  than  the  thorax,  the  front  regu- 
larly and  very  broadly  convex  ;  clypeus  about  half  as  broad  as  the  head, 
somewhat  convex,  coarsely  carinate  down  the  middle  with  distinct  lateral 
transverse  ruga?  ;  ocelli  indeterminate  ;  rostrum  shorter  than  the  breadth  of 
the  tegmina.  Thorax  broadening  posteriorly,  continuing  the  curve  of  the 
head  ;  the  front  margin  rather  deeply  and  very  broadly  excised,  so  that 
its  middle  is  straight  and  the  lateral  angles  are  rather  sharply  angulate  ;  the 
hind  margin  with  very  oblique  sides,  so  that  these,  if  continued,  would  form 
less  than  a  right  angle  with  each  other,  but  toward  the  middle  line  incurved, 
so  that  the  thorax  is  rounded  posteriorly  and  excised  in  the  middle.  Scu- 
tellum very  small,  scarcely  more  than  half  as  long  as  the  thorax  and  rather 
longer  than  broad,  tapering  more  rapidly  in  the  basal  than  in  the  apical  half. 
The  fore  tibiae  apparently  unarmed,  and  of  the  same  length  as  the  fore 
femora ;  the  apical  tarsal  joint  of  same  legs  tumid,  longer  than  the  other 
joints  combined,  of  which  the  second  is  less  than  half  as  long  as  the  basal 
joint,  the  whole  leg  only  a  little  longer  than  the  breadth  of  the  tegmina; 
fore  coxae  apparently  in  close  proximity.  Tegmina  large,  nearly  equal 
throughout,  the  inner  base  angularly  excised  next  the  posterior  border  of  the 
thorax,  the  apex  well  rounded,  a  little  produced  anteriorly ;  it  was  appar- 
ently coriaceous,  with  little  mark  of  any  excepting  some  of  the  principal 
veins,  which  are  elevated.  The  base  of  the  costal  part  of  the  wing  is  so 
expanded,  to  give  equality  to  the  wing,  that  the  radial  vein  at  its  base  is  very 
near  the  middle  of  the  tegmina,  and  continues  so  until  it  forks  in  the  middle 
of  the  basal  half  of  the  tegmina ;  its  lower  branch  continues  its  course  sub- 
.  parallel  to  the  costal  margin,  while  the  upper  branch  curves  upward  and 
follows  close  to  tMe  costal  margin  until,  like  its  fellow,  it  is  lost  in  the  mem- 
brane near  the  tip  of  the  tegmina  ;  the  sutura  clavi  runs  straight  to  the  pos- 
terior border  beyond  the  middle  of  its  outer  half,  and  midway  between  the 
two  the  radial  originates,  forking  almost  immediately,  the  forks  dividing  the 
inner  area  equally  between  them,  and  in  the  middle  of  the  outer  half  of  the 
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tegniina  united  to  each  other  li\  a  em-—  vein,  to  \vhicli  tln-y  bend  :    the\ 
an-  lo.-t  before  the  tip.      Tin-  win-  tHcieiitlv  preserved  to  eharae- 

teri/e,  hut  appear  t-.   agree  ii.  _  with  th-  'rri'-i-|.hi.ra. 

Abdomen  more  than  tv.  idy,  tapering  regularly 

TH  a  pointed  extremity. 

'ra. 

I'.  ili-  ijiiinN  ni  b  .........   1.   /' 

Pale  bands  almost  supplanting  the  i  ...................  •,' 


1.    I'rii.i'i.v-iiiA   <;IGA> 
II.  IMI.  Figs.  5-7. 

I.  Bull,  r  -   - 

•1.  I  ; 

rl'wi>  nearly  perfect  >|ic-c-iiin.-ii>.  *•  <>i  t.-ach  otln-r,  wi-ii    picki-d  nji 

liy  a  cliild  JUST  as  I  reached  tin-  (JIUM.  nr,  mi  m\  lirst  viVit  TU 

tlii-iii.  and  anotluT.  a  fragment  ut'a  -svini:.  was  ai'terwanl  t'oinul  in  tin-  .-aim- 
place.  Tin-  li'-ail  wa.-  apparently  dark-roll  m-il.  tin-  thorax  in-t  BO  dark, 
ddiratel\-  and  softly  sha^reened.  with  a  slight  median  carina  Tin-  re^inina 
are  alino>t  similarly  rili;:ili'-'-  :  tin-  COSta  of  the  -  nm-  i-  pp-ttv  .-':  _  .-uii- 
ve\  at  liax-.  \i-ry  slightly  convex  hi-voinl  tin-  middli-  of  tin-  lia-al  halt':  tin- 
posterior  liordi-r  is  slight!  }ed  at  tin-  tip  of  tin-  clavns.  and  the  oiiti-r 

margin  is  oblique,  being  angularly  d  at  tin-  pi.-ti-rior  •    _         ,tho:i-h 

rounded    throughout.      It    i-    dark,    darkest    at    IKI-I-    and   -raduallx 

ler.  nmre  fr.liinnoiis  toward  tin-  tip  .-dthou^h  all  the  -p.-rinn-n-  do  not 
.-how  thi>i.  and  is  tra\  i-r.-i-d  liy  four  equidistant  trans\  .i-,-  pal.-  hand.-,  tin- 
liasal  one  n-diici-d  to  :l  -put  in  tin-  middle  of  tin-  je,  \\ln-ri-  it  OC- 

rii]pii--  aho.it  oin-tliird  the  width  of  the  wing;  and  tin-  api.-al  mi.-  ratln-r 
i-liiiidv.  half  a-  In-oad  a-  tin-  lin-adth  of  tin-  tip  and  as  tar  from  the  tip  a- 
from  cither  border,  cijual.  two  (.r  thri-i-  t  .id  a-  Imi-.  sinuoii 

lunate:  the  other  two  are  more  distinct,  with  sharply  defined  border-  and 

irregularly  sinuous:  tin-  i.ntcrof  tin-  two  tra  \-i-rse-  tin-  entire  win^r.  tolich- 
IIIL;-  tin-  r,.-tal  border,  ho\\e\ei-.  by  oidv  t'pe  tip  ..f  the  rounded  extremity, 
while  it  expands  upon  tin-  po-t>-rior  border  :  tin-  inner  of  tin-  two  i-  rounded 
at  either  extremity,  fails  of  ri-aehiii^-  cither  border,  and  is  con.-trirted  jn>l 
bein-ath  tin-  radial  vein  ;  both  of  these  band-  *6  in  width  tin-  br.-adth 

ol    the    inter- 

Mil.    XIII  -  L'l 
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The  specimen  given  in  Fig.  5  is  presumed  to  be  a  hind  wing  belonging 
to  this  species,  but  is  so  folded  that  the  course  of  the  neuration  can  hardly 
be  determined ;  if  it  is  correctly  given  the  hind  wing  must  have  been  banded 
like  the  fore  wing. 

Length  of  body,  23.5mm;  of  head,  3.75mm  ;  of  thorax,  4.5mm  ;  of  abdo- 
men, 15.2.")mm;  width  of  head  7mm;  of  clypeus,  3.8mm ;  length  of  rostrum, 
8.5mm;  width  of  thorax  behind,  85rani;  length  of  scutellum,  3raiu;  its  breadth 
at  base,  2.5mtn;  length  of  tegmina,  2y.5mm;  width  next  base,  I0.5mra;  near 
tip,  8.5mm. 

Florissant,     Three  specimens,  Nos.  62,  411  and  412,  11241. 

2.  PETROLYSTRA  HERDS. 

PI.  20,  Fig.  8. 
Petrolystra  heros  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  532  (1878). 

A  single  specimen  shows  one  of  the  tegmina  in  a  good  state  of  preser- 
vation, together  with  both  fore  legs.  It  differs  from  P.  gigantea  in  the 
broader  bands  of  the  tegmina  and  in  the  form  of  the  latter,  the  posterior 
border  being  slightly  fuller  at  the  base,  so  as  to  make  that  part  of  the  wing 
proportionally  broader,  while  the  posterior  angle  of  the  tip  is  not  obliquely 
excised,  making  the  extremity  truncate  rather  than  pointed.  The  bands  have 
expanded  so  as  to  occupy  the  larger  part  of  the  wing  ;  the  basal  spot  occu- 
pies the  entire  base  from  border  to  border  (excepting  the  very  root)  as  far 
as  an  oblique  transverse  line,  subparallel  to  the  inner  basal  edge  of  the 
wing,  and  distant  from  the  root  nearly  half  the  width  of  the  wing  ;  it  also 
infringes  upon  that  bordering  line  by  a  large  semicircular  excision  in  the 
middle  ;  the  apical  spot  is  very  nearly  as  long  as  broad,  and  stops  just  short 
of  the  margin  on  all  three  sides  of  the  apex,  and  in  the  middle  of  the  wing 
breaks  through  the  intervening  dark  stripe  into  the  outer  of  the  two  middle 
hands;  these  two  middle  bands  are  also  much  broader  than  in  the  other 
species,  but  not  to  so  great  a  degree  as  the  extreme  bands  ;  they  reach  from 
border  to  border,  and  are  united  to  each  other  and  to  the  basal  spot  along  the 
sutura  clavi ;  the  wing  therefore  has  the  appearance  rather  of  being  pale, 
with  three  transverse  dark  stripes,  which  are  broad  Cand  the  outer  two 
triangular)  on  the  anterior  half  of  the  tegmina,  narrow,  sinuoua,  and  broken 
i>ti  the  posterior  halt. 


IIKMII'TKI.'A-lloMnri  BRA  --<  'KIM  '(  M'll  •.!•:  .".L'.S 

Length    o!'   tegminu,    28. :>.">"""  ;    width    at    base,     10.8""-:    at    ti]>,    7.2""": 

length  of  fore  femora,  4.5' :   fore  tibiae,  5mln  ;   tore  tarsi,  2. 7.r>n""  :   first  tar>al 

joint,  o.x""" ;   last  tar§al  joint,  1.7""":   claws,  0.5mi11. 

Florissant.      <  MM-  specimen.  No.   1  1  s •_".). 

UM'l.'n'KS  ^eii.  nov.  (Locris,  nom.  gen.). 

l'.odv  stout.  Mead  lar;M-.  protuberant,  well  rounded,  not  angulated  in 
front,  though  subtriangular.  'I'liorax  transverse,  more  than  twice  as  broad 
as  long,  truncate  liotli  in  front  and  behind.  Scutellum  moderately  lar^e, 
equiangular,  the  angles  sharp.  Tegmina  large,  full,  about  two  and  a  half 
times  longer  than  broad,  \vith  strongly  cm-veil  costal  margin,  tapering  con 
siderably  in  their  apical  half,  the  apex  roundly  angulated  :  the  radial  vein 
forking  well  In-fore  the  middle  of  the  wing  and  before  that  widely  separated 
from  the,  margin,  midway  liet\veen  \\hich  and  it  the  costal  vein  runs;  uinai 
vein  much  as  in  the  species  here  referred  to  Cercopis.  Both  middle  and 
hind  femora  are  about  two-thirds  as  lonu-  as  their  respective  tibi:e.  Abdo- 
men  stout,  tapering  conicnlly  in  the  apical  half. 

To  this  n'enus  evidently  belongs  Cercopis  haidingeri  I  leer  from  b'adoboj, 
Croiitia,  which  is  slightly  larger  than  the  larger  of  the  two  species  from 
Florissant  we  place  here. 

Table  of  the  KJI,,,,  /fg. 

•  r  sji.-cii'-i :   ti'^tnina  nnifnnulv  inottl'-il  in  L;I-IHT:I]I\  ilistrilniti-d  Mute  lies 1.   L.  ropri. 

.l»r  species;  markings  of  ir^nnn.i  i-oniim-il  in  oii-n-niv  transverse  .hirUrr  liamls  in  the  basal  two- 
thirds  of  the  wing 8.   L.  u-h\tei. 

I.    LoCRITKS    COPEI. 
PI.  -'1,  Fi-;.   lit. 

Ill  one  of  the  specimens  referred  here,  tin •  figured,  the  dorsal  sur- 
face is  shown,  but  with  maiiv  of  the  ventral  parts  showing  throiiirh.  The 
tegmina,  however,  ae  in  man\-  of  the  insects  from  Florissant.  apjieaV  as  it 
bleached  out,  and  the  real  marking>  lost:  for  tlioe  we  have  to  Lr"  to  the 
>.-i-oml  -peciinen,  presers  ed  11)1011  a  side  view,  which  >ho\\s  a  delicate  mot- 
tling of  dark,  circular  or  transverse,  minute  spots,  more  or  less  clustered 
into  larger  but  still  small  roundish  blotche-.  prettv  eseuly  distributed,  but 
absent  from  the  extreme  lip;  the  Milura  clavi  is  \  er\  di-tincl  and  hea\  \  , 
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and  the  whole  of  the  clavus  obscure.  The  head,  thorax,  and  scutellum 
appear  to  be  uniformly  and  deeply  sulcate  (or  carinate,  if  No.  9374  is  an 
obverse). 

Length  of  body,  15.5mm;  of  tegmina,  14mm;  breadth  of  thorax,  5.5mm  ; 
combined  tegmina,  10™'". 

Named  for  Prof.  E.  D.  Cope,  of  Philadelphia,  the  distinguished  and 
versatile  paleontologist  and  collaborator  of  the  Hayden  Survey. 

Florissant.  Two  specimens,  Nos.  9374,  and  of  the  Princeton  Collec- 
tion 1.903. 

2.    LOCKITES    WHITEI. 
PI.  21,  Fig.  17. 

The  single  specimen  and  its  reverse  represent  the  dorsal  surface  of  an 
insect  with  closed  wings.  The  head  is  relatively  broader  than  in  the  last 
species,  with  a  similar  though  much  slighter  mediodorsal  sulcation ;  the 
ocelli  appear  to  be  nearer  together  than  to  the  eyes.  The  body  is  black, 
and  the  tegmina  dark  fuliginous,  but  permitting  the  black  abdomen  to  be 
seen  through  them ;  the  distal  half  appears  to  be  uniform,  but  the  basal 
half  to  be  transversely  banded  by  broad  darker  bars,  between  which  and 
between  the  basal  bar  and  the  base  the  tegmina  are  slightly  lighter  than  the 
normal  ground,  accentuating  the  bands. 

Length  of  body,  13.25mm;  tegmina,  12mm ;  breadth  of  thorax,  5mm ; 
combined  tegmina,  7mm. 

Named  for  niy  colleague,  Dr.  C.  A.  White,  one  of  the  paleoutological 
collaborators  of  the  Hayden  Survey. 

Florissant.     One  specimen,  Nos.  8313  and  8314. 

PALECPHORA  gen.  nov.  (rraXaio?,  £H(popa). 

Allied  to  Triecphora  in  neuration,  but  with  a  more  slender  habit  and 
relatively  far  smaller  clavus.  Head  suborbicular,  about  half  as  broad  as 
the  thorax,  the  front  well  rounded,  in  no  sense  angulate,  with  a  slight  longi- 
tudinal carina;  ocelli  posteriorly  placed,  much  nearer  together  than  to  the 
eyes.  Thorax  rather  broader  than  long,  the  front  and  posterior  margins 
truncate,  the  sides  angulate,  so  as  to  be  as  a  whole  transversely  hexangular, 
but  more  or  less  rounded,  so  as  often  to  appear  suborbicular;  marked  indis- 
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tinctly  with  a  faitft  median  snlcation  :nul  in  the  middle  of  the  lateral  halves, 
anteriorly,  with  posteriorly  converging  similar  carime,  to  be  seen  only  in 
clear  specimens.  Smtellum  moderately  large,  subequiangular,  slightlv 
broader  than  long,  the  sides  faintly  concave,  continuous  with  the  angles  of 
the  thorax,  the  base  truncate  the  tip  sharply  pointed.  Teginina  long  oval, 
the  clavus  occupying  not  more  than  a  lit'th  of  the  whole,  which  is  fullv  t\\o 
and  a  hall'  times  as  long  as  broad,  tapering  only  at  the  extreme  tip  and 
roundly  pointed  slightly  above  the  middle  line,  the  costal  margin  pivttv 
strongly  convex  ;  the  costal  vein  appears  to  be  lacking;  the  radial  with  its 
onier  fork  runs  in  one  continuous  line  parallel  to  the  costal  margin  through- 
out and  at  a  moderate  distance  from  it;  its  inner  fork  parts  from  it  a  very 
little  beyond  the  middle  of  the  wing,  the  nlnar  forking  considerably  before 
the  middle;  all  these  branches  parallel  and  united  by  subcontinuous  cross- 
veins  parallel  to  the  apical  margin,  from  the  middle  of  each  of  which  the  lon- 
gitudinal veins  continue  to  the  margin,  one  or  two  of  the  upper  ones  (and 
especially  the  second)  usually  widely  forked,  forming  apical  cells  nearly  a 
sixth  the  length  of  the  wing;  besides  this,  straight  but  rather  strongly 
oblique  cross-veins  connect  the  upper  radial  branch  to  the  margin ;  allot' 
this  minor  venation  is  sometimes  obscured  by  theopacitv  of  the  membrane. 
Wings  a  little  shorter  than  the  tegmina,  of  the  usual  form,  the  marginal  vein 
continuous;  second  and  third  longitudinal  veins  united  bv  a  straight  cross- 
vein  beyond  the  middle  of  the  apical  half  of  the  wing,  the  M-coiid  bent 
down  to  meet  it  ;  third  and  fourth  similarlv  united  scarcely  beyond  the 
middle  of  the  wing,  the  fourth  deeply  forked,  almost  to  tin-  cn»s-vein,  the 
Io\\er  branch  abruptly  curved  at  base.  I-egs  short  and  slender,  the  fore  and 
middle  pair  of  nearly  the  same  length,  the  hind  pair  a  little  longer:  all  the 
femora  and  particularly  the  hind  pair  very  short,  not  reaching  the  >ides  ..f 
the  body,  scarcely  broader  than  the  slightly  enlarged  ape\  of  the  tibiae; 
tibi;c  longer  than  the  femora,  in  the  hind  pair  twice  as  long  and  with  two 
pairs  of  spines  :  tarsi  considerably  shorter  than  the  tihia\  iii  the  ton'  and 
middle  legs  shorter,  in  the  hind  legs  longer,  than  the  femora  ;  in  tire  hind 
le-'s  ihe  lirst  joint  is  slightlv  shorter  than  the  third.  in-arK  twice  as  long  a> 
the  second,  the  lirst  and  .second  with  short  spines  at  the  ape\  beneath  :  third 
joint  at  base  half  as  wide  as  the  second,  enlarging  in  the  apical  halt'.  Abdo 
men  full,  lung  ovate,  hluntlv  pointed. 
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This  genus  is  the  most  abundantly  represented  in  individuals  of  any  of 
the  Homoptera  of  Florissant.  It  is  also  rich  in  species.  In  neuration  it 
agrees  very  closely  with  Triecphora  and  Tomaspis,  but  is  much  slenderer 
than  they,  has  a  pattern  of  coloration  (explained  under  the  first  species) 
peculiarly  its  own,  while  the  hind  tibiae  have  two  pairs  of  spines,  and  the 
tarsi  are  apically  spinous  in  a  similar  manner.  The  length  of  the  terminal 
tarsal  joint  and  the  orbicular  form  of  the  head  are  also  characteristic. 

Six  species  have  been  recognized,  which  may  be  separated  by  the  fol- 
lowing table : 

Table  of  the  species  of  Palccjihora. 

Of  large  size.     Fore  wings  more  or  less  distinctly  spotted. 

Apical  spots  connected  by  a  baud  bordering  the  whole  apex. 

A  distinct  spot  in  the  center  of  the  basal  half  of  the  wing 1 .  /'.  maculata. 

No  spot  in  the  center  of  the  basal  half  of  the  wing , ..Si.  1'.  patefacta. 

No  band  bordering  the  apex. 

Veins  of  the  fore  wings  distinct,  especially  the  cross-veins  on  the  outer  half  of  the  costal  bor- 
der; spots  numerous  and  usually  distinct 3.  P.  marviiiei. 

Veins  of  the  fore  wing  indistinct,  the  spots  usually  more  or  lessobsoure,  only  that  near  the  i-ml 

of  the  sutura  clavi  distinct. 

« 

Most  of  the  spots  of  the  margins  of  the  wing  traceable  but  obscure,  excepting  as  above. 

4.  P.  commitnis. 
Most  of  the  spots  of  the  nuugiusof  the  wing  wholly  obliterated,  except  as  above,  but  the 

base  of  the  costa  usually  infuscated 5.  P.  prcevalens, 

Of  medium  size.     Fore  wings  unicolorous 6.  P.  inornata. 

1.  PALECPHORA  MACULATA. 

PI.  20,  Figs.  10, 17. 

This  is  the  most  profusely  spotted  of  all  the  Palecphorse.  The  head 
and  body  are  uniformly  dark,  and  the  wings  membranous  and  without 
markings,  but  the  tegmina  are  generally  very  distinctly  and  always  very 
abundantly  marked  with  dark  fuliginous,  subequal  spots  on  a  pale  ground. 
There  is  a  heavy  basal  striga  on  the  costal  margin,  thickening  distally,  all 
within  the  basal  fifth  of  the  wing,  and  accompanied  by  a  triangular  oppos- 
ing cloud  on  the  scutellar  margin,  reaching  the  tip  of  the  scutellum  and 
leaving  between  it  and  the , basal  striga  only  a  narrow,  longitudinal  strip  of 
pale  ground  at  the  base  of  the  veins  ;  next  the  opening  of  this,  at  the  basal 
parting  of  the  veins,  is  another  longitudinally  triangular  spot ;  at  the  middle 
of  the  wing,  seated  on  the  costal  margin  and  on  the  sutura  clayi  but  not 
invading  the  clavus,  is  a  pair  of  further  spots  subquadrate  or  subtriangu- 
lar,  their  apices  directed  obliquely  inward  and  towards  the  apex;  in  ilic 
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same  median  region  is  another  subquadrate  spot  in  the  clavus  seated  on  the 
margin  and  generally  limited  interiorly  l>y  the  anal  vein,  along  which  it 
may  send  shunts  in  cither  direction  :  at  equal  and  not  -Teat  distance-;  tnuu 
the  apical  margin  is  another  pair  ol'  Iran-  ,  erse  subquadrangular  spots  c]n>e 
to  but  not  fairly  seated  upon  the  costal  margin  and  sntnra  clavi,  which  are 
sometimes  connected  by  a  narrow  fringing  band  which  lings  the  apical 
margin,  though  this  band  is  sometimes  reduced  to  an  apical  cloud  which 
barely  reaches  the  spots  on  either  side.  The  spots  may  thus  be  designated  as 
basal,  subbasal,  median  (costo-merlian,  suturo-median,  and  clavo-  median), 
subapical,  and  apical.  The  neuration  of  the  tegmina  can  rarely  be  distin- 
guished except  in  the  most  general  \v;,y  as  n-jjards  the  main  veins,  but 
where  the  markings  are  most  obscure,  as  in  specimens  which  have  some- 
what of  a  bleached  appearance,  the  minor  iieuration  of  the  apex  of  the 
wings  can  be  discovered  faintly. 

Length  of  body,  10.;,""";   of  tegmina,  7.5nim;   breadth  of  tlmra> 
Florissant.      Ten    specimens,   Nos.  II'JJ,   3016,  3l.>,  3534,  3734,  •  :?H, 
11237,  13324,  13557,  163H. 

2.  PALK<  riMUA  I-ATEKACTA. 
I'l.  7,  Fig.  7. 

In  this  species,  the   only  one  yet   found    elsewhere  than   at.  Florissant, 
the  markings  of  the  tegmina  are  much   the  same  as  in  P.  maculata,  but  are 
someuhat  reduced,  and,  what  is  more  remarkable,  the  <uhhasal  spot  is  ab- 
sent; this  point  seems  to  be  sufficiently  clear,  though   the  outspread  i 
inina   arc    preserved    in    a    fragmentary  manner,  curiously  most  perfect  just 
when-  the  spots  occur,  as  though  the  pigment  hoiv   s  .....  e  part  in  their  pn-- 
ervation       Xo  veins  are  visible. 

Length  ofbodv,   10I11:":    of  tejmina.s:  .Y1""  :    breadth   of  thorax,  ;>""". 

Green  laser,  Wyoming.      One   specimen.  Nos.  1  and  !!.">.  1'rof.  I.' 
A.  Lee. 

• 
3.    rAl.n'l'lloKA     MAKVINEI. 


I'l.  I'll.   Fl-s.   \\-\.\;    I'l.  I'l,  FigB.  !»,   1-'. 

T\\\>  species  i-  remarkable    lor  the  ^reat    distinctiie-s  \\ith  which   ordi- 


nariK  (the  considerable  ili.-tinctne^s  invariably)  the  i-osrpleic  neuratio 

the  apical  half  of    the  win  tl,    a--    di'-ri'ilied    under    ih.-    genii- 
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markings  of  the  tegmina  are  usually  very  distinct,  especially  those  of  the 
inner  margin,  where  the  subapical  spot  is  most  conspicuous.  Both  basal 
spots  are  present,  but  the  scutellar  much  reduced  and  often  obscure ;  the 
subbasal  is  always  absent,  as  far  as  I  have  seen :  of  the  median  spots  the 
costo-median  is  never  present,  and  the  suturo-median  generally  obscure, 
often  removed  away  from  the  suture  and  frequently  absent,  while  th« 
clavo-median  is  always  present  and  generally  distinct ;  the  subapical  spot 
of  the  costal  margin  is  never  more  thau  faintly  indicated  if  present,  and  the 
apical  marginal  band  invariably  absent. 

Length  of  body,  10mm;  of  tegniiua,  8mm ;  breadth  of  thorax,  3.5ram. 

Named  for  the  late  Archibald  Robertson  Marvine,  one  of  the  active  and 
acute  geologists  of  the  Hayden  Survey. 

Florissant.  Eleven  specimens,  Nos.  1683,  3090,  3801,  4256,  4431, 
5761,  6484,  8743,  9158  and  9254,  12978,  13578. 

4.  PALECPHORA  COMMUNIS. 
PL  20,  Figs.  3,  20,  21. 

This  species  is  closely  allied  to  the  last,  hardly  differing  from  it  except 
in  the  obscurity,  not  always  absolute,  of  the  n eviration  of  the  tegmina, 
indicating  a  more  coriaceous  texture  to  the  same.  It  is  slightly  smaller 
as  a  rule,  though  some  specimens  are  as  large  as  many  of  P.  marvinei. 
The  spots  of  the  tegmina  are  also  much  the  same  as  there,  but  though  the 
lower  subapical  spot  is  sometimes  the  only  one  which  is  conspicuous  it 
usually  shares  its  distinction  with  all  the  others  of  the  inner  margin,  while 
rarely  are  any  of  those  of  the  costal  margin  seen  at  all,  except  the  basal 
one,  the  costo-median  being  almost  invariably  absent  and  never  conspicu- 
ous, being  wrongly  represented  as  of  much  too  deep  a  tint  in  Fig.  3 ;  the 
subbasal  spot  and  apical  band  are  never  present,  and  the  suturo-median  spot 
is  never  more  than  a  faint  cloud. 

Length  of  body,  9.25ram;  of  tegmina,  7.5mm  ;  breadth  of  thorax,  3mm. 

Florissant.  Thirty-four  specimens,  Nos.  159,  2087,  4476,  4759,  5189, 
5720,  5862,  5911,  5950,  6524,  6636,  7496,  8037,  8098,  8894,  8937,  8969, 
9218,  10681,  11009,  11767,  12468,  12471,  12984,  13000,  13568,  13570, 
13577,  13580,  13581,  13584,  14187,  and  of  the  Princeton  Collection  1.320, 
1.826  and  1.830. 
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f>.     I'AI.K.rrilol,^     I'l;  1VAI.KNS. 

IM.  I'd,  Fi-.  I  :    I'l.  L'l.  Fiir.  L'. 

Tliis  species,  liv  far  tin-  must  common  of  .ill  tin-   1  b  urn  iptera  of   Floris- 
sant,  is    l.-ast   heavily    marked  aim  MILT  all    those   Palecphorae    which    show 
plainly  the  inferior  snhapical  spot.      This  is  usually  present,  and  .-ometimes. 
though    very    rarely,    ilistinct.    while    the   other    spots   are    almost    wholly 
obscured  or  appear  as  clouds,  except,  indeed,  the  superior  costal  spot,  which 
appears  as  a  thickening  of  the  base  of  the  costa  slightly  enlarged  distallv. 
and  is  rarely  absent,  usually  tolerably  distinct,  almost  always  slender,  and 
the  costa  is  sometimes  a    little   thickened    beyond  the  enlargement   at   the 
normal  spot.     The  species  is  one  of  the  largest  in  sixe.  but  vnly  to  a  slight 
degree. 

Length  of  body,  10.5-1  1  ......  :  oftegmina,  8mBI;  breadth  of  thorax,  3-3.5m" 

Florissant.  AJbout  seventy-five  specimens,  among  which  the  best  an- 
Nos.  .,4:J.  SL'!>,  1364,  3::i:.,  5239,  6050,  6807,  7742,  8008  and  80X1,  8035, 
HI::N:;,  HL':;<;.  117i:-J.  13567,  ]:\jH;.  and  from  the  Princeton  Collection 
1.710.  1.838. 

6.    PALKfl'HoRA    INOKXATA. 
IM.  L'O,  Fifr.   15. 

In  striking  contrast  to  the  other  species  of  Florissant  1'alecplmne.  this 
species  is  represented  by  a  single  >pecimen,  which  ditt'ei  •>  -i-'-atl\  tVom  them 
It  is  of  considerably  smaller  si/e  than  the  others  (which  are  \cr\-  ninform 
in  this  particular),  and  show.-  hut  the  fainte.-t  trace  ol'  markings,  while  the 
whole  of  the  tegmina  is  t'liliginoiis  insteml  ,.)'  pallid,  with  scarcely  percepti- 
bly darker  tones  at  the  extreme  tip  (not  given  in  the  tignn-  1.  and  at  the 
position  of  the  inferior  subapic.-d  and  COStO-median  spot.-:  the  sntura  clavi 
is  distinctK  markeil  b\-  a  dark  line. 

ml  - 

Length  of  body,  7.f>"""  :    oftegmina,  (>"""  :    breadth  of  thorax.  •_'""" 
I'Morissant.      I  hie  specimen,  No.  iltt'.i 


L1TI1F(  Tlh  i|;.\  MVII.  in, 


This  genus  i-  closely  allied    to     I  'alecphora.   having    precisely  the  same 
neiiratioii  in  the  hind  wings,  but  difteriug  principally  in  the  form  and  -trnrt 
lire  of  the  tegmina.      These  are  ]e.—  o\  ate  in  form,  the  margin-  hein--  almo-t 
or  ipiite  parallel    and    the    apical  marLrin  Bymitietrically  rounded.  in-t.-a,|  ,•! 
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having  the  apex  above  the  middle  ;  the  costal  margin  also  is  ranch  thickened, 
and  in  one  species  at  least  armed  with  short  bristles ;  though  the  substance 
of  the  togmina  is  tenuous,  permitting  the  veins,  of  the  wings  beneath  them 
to  be  readily  visible,  at  least  in  their  lower  half,  the  whole  is  minutely 
though  feebly  and  distantly  punctuate,  more  conspicuous  on  the  basal  than 
the  apical -half. 

Table  of  the  species  of  Lithecphora. 

(Jostal  margin  of  tegmina  distinctly  thickened. 

Tegmina  with  the  costal  margin  bristled  and  a  large  pallid  patch  just  beyond  the  middle -1.  L.seiigera. 

Tegmiua  with  the  costal  margin  thickened  but  not  bristled  and  with  no  pallid  patch,  .a.  L.  diaphana. 
Costal  margin  of  tegmina  not  distinctly  thickened. 

Tegmina  without  costal  markings 3.  L.unicolor. 

Tegmina  with  costal  markings 4.1.  murata. 

if 

1.  LlTHECPHOBA   SETIGEBA. 

PI.  20,  Fig.  22. 

A  single  specimen  is  known,  obtained  by  the  Princeton  College  Expedi- 
tion. The  wings  of  the  right  side  are  partly  expanded,  but  the  anterior 
extremity  of  the  body  is  much  broken ;  the  margins  of  the  tegmiua  are 
remarkably  parallel,  the  costal  edge  fringed  with  very  short  spinous  bristles ; 
the  apical  margin  is  very  regularly  rounded,  the  apex  falling  in  the  middle. 
The  body  is  black  and  the  tegmina  pale  fuliginous,  with  a  large  roundish 
pallid  patch  on  the  costal  margin,  crossing  about  two-thirds  of  the  wing,  its 
inner  border  at  the  middle  of  the  wing. 

Length  of  body  (partly  estimated),  7.25mm ;  breadth  of  thorax,  2.75mm  ; 
length  of  tegmina,  6mm. 

Florissant.     One  specimen,  No.  1.121,  Princeton  Collection. 

2.  LlTHECPHOBA   DIAPHANA. 

PL  21,  Fig.  13. 

A  single  specimen  is  known,  preserved  on  a  dorsal  view  with  the  teg- 
mina and  wings  half  expanded.  The  body  is  dark  brown,  the  tegmina 
apparently  diaphanous  or  almost  so,  at  least  in  the  lower  half,  for  the  veins 
of  the  wings  show  through  them  perfectly;  the  costal  margin  is  nearly 
straight,  but  has  a  slight  and  constant  convexity,  so  that  the  two  margins 
are  not  quite  parallel ;  this  same  margin  is  much  thickened,  more  so  in  the 
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basal  halt'  than  the  other  species,  hut  there  is  no  sign  <>i  spinoii-  hair-,  ami 
tin-  tegmiiia  arc  more  pointed  at  tip. 

Length  ofbo'dy,  8 :  oftegmiua,  7' ;  breadth  of  thorax.  2.75 

Florissant.     ( >m-  specimen,  No.  .'!". 

.'!.     LlTIIM  TIIOKA     r.NICOl.OK. 
PI.  1M,  FJL;S.   1.  5,11,14 

This  seems  to  be  an  abundant  specie-,  il'  all  the  specimen-  1    have   re- 
ferred to  ii  belong  hen-,  Inn  not  .1  single  one  ia   \vcll  preserved,  ami  it'  cor 
rcctly  placed  it  must  have  hei-n  an  exceptionally   delicale  insect.      The  um.-! 
that  can  lie  said  of  it  in  distinction  from  the  other  species  is  that  the  tegmina 

are  .-lender,  fully  three  times  a-  loii^  as  hroad,  with  tnlerahlv  di>tim-t    veins 

ihripii'jhi'ii!,  the  costal  border  slightlj  curved  at  extreme  base  and  gradually 

tallin-'  tn  ji, in  the  apical  margin  mi  the  apical  fourth  of  the  wini:,  the  ap<-\ 
slightly  produced  and  perfect lv  symmetrical;  the\  show  no  si^ns  ol' tliii'k- 
.•nini:  of  the  coital  marii-'m  and  were  evidently  without  inarkinir.-.  Th--  hind 
tilii.-c  appear  to  lie  longer  than  in  the  otln-r  specii-s. 

Length  of  t.ody.  7. •_'")""";    of  te»-mina,.r.:  '    :    breadth  of  thorax.  •_' 
Klori.-saiit.      About  titty   speciuu-ii>,  of  which  tin     I"  Noa    iJt7", 

5400,  llln.'f,  12447,  13337,  14178. 

•1.     I.ITIU  Cl'llol;  \     MI'KATA. 

PI.  1M,  Ki^s.  :{.  s. 

This  species  is  larger  than  tin-  preceding,  which  if  much  resembles,  dif- 
fering from  it  iii  imitating  to  a  certain  extent  the  markings  characteristic  of 
l'alecphor;e.      The  tegmina  are  slender,  nearly  three  and  a  half  times  lo: 
than  broad,  with  the  co.-tal  border  .-trough   .-hoiildered  at   base  and  -carcelv 

declining  at  tiji,  the  apex  broadl\-  and  symmetrically  rounded  ami  in  m> 

wa\    produced:    the    venation   is    vi-r\    feeble   and    tin-  uiarkiiiu's.  dark    on    a 
linht    ground,    i-oii.-i-t    of  a    ba-al    corral    striga    and   two    idoiidv    lrans\'i-r-. 
streak>.  only  on    the    co>ta    ai    all    distinct    and    tin-re    obscmv,    dividing  the 
wing  into  nearK    equal  thirds.       \11  the  ,-peciinen>  are  pool- 
Length  of  body,  ! :    of  ten, nil,..,. i;.;,1  "••  ;    breadth  of  thorax,  •_'.;!""". 

Florissant.      Three  .-peciineiis.  \,,s    UlL'.  lldiiT.   \'2'!1<', 
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PRINECPHORA  gen.  uov.  (irplv, 

Allied  to  Palecphora,  but  of  a  still  slenderer  form,  and  in  markings 
resembling  Triecphora,  than  which  it  is  far  more  slender.  Head  half  as 
broad  as  the  thorax,  less  than  half  as  long  as  broad,  very  bluntly  rounded, 
and  in  no  sense  angulate  in  front,  the  middle  with  an  exceedingly  slight 
longitudinal  carina.  Thorax  as  in  Palecphora,  as  also  the  scutellum,  except- 
ing that  it  is  equiangular.  Tegmina  slender,  almost  three  times  as  long  as 
broad,  with  nearly  parallel  sides,  relatively  straight  costa  and  broadly 
rounded  symmetrical  apex  ;  clavus  occupying  about  one-fourth  of  the  wing, 
terminating  in  the  middle  of  the  outer  half  of  the  same  ;  neuration  o"bscure 
but  apparently  with  rather  long  apical  cells.  Wings  and  neuration  as  in 
Palecphora,  but  the  fourth  longitudinal  vein  not  quite  so  deeply  forked 
and  the  fork  more  symmetrical.  Legs  very  imperfectly  preserved  in  the 
specimens  known,  but  apparently  a  little  longer  than  in  Palecphora.  Abdo- 
men very  full,  tapering,  the  apical  segments  pinched. 

A  single  species  is  known,  one  of  the  prettiest  of  the  Florissant  Homop- 
tera. 

PRINECPHORA  BALTEATA. 
Pi.  20,  Fig.  14. 

Head  and  thorax  finely  granulated,  the  eyes  apparently  margined  nar- 
rowly with  black.  Tegmina  similarly  but  less  conspicuously  granulated, 
blackish  fuliginous,  deeper  in  tint  on  the  basal  than  on  the  apical  half, 
marked  with  two  broad,  pale,  transverse  bands,  which  are  broadest  on  the 
costal  margin  :  the  first  occupies  the  base,  crossing  the  entire  wing,  and  is 
bounded  outwardly  by  a  curved  line,  angulate  at  the  sutura  clavi,  which 
runs  from  about  the  end  of  the  basal  third  of  the  costal  margin  inward  ;  the 
second,  sometimes  narrowly  connected  with  the  first  along  the  costal  edge, 
runs  from  the  costal  margin  to  the  sutura  clavi  as  the  amalgamation  of  two 
spots  :  a  circular  one  resting  on  the  sutura,  its  inner  edge  at  the  center  of 
the  wing,  and  a  triangular  one,  its  base  seated  on  the  costal  margin  and  its 
apex  about  the  center  of  the  circular  spot. 

Length  of  body,  7.75mm;  of  tegmina,  6ram;  breadth  of  thorax,  2.5mm. 

Florissant.  Four  specimens,  Nos.  8886,  9198,  11774,  and  from  the 
Princeton  Collection,  1.604. 
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Subfamily    \\'l  1  i:<  >I'l  l<  >KI  DA  sial. 

Ver\'  few  fossils  have  been  referred  to  tliis  uroiip  of  <  lei'COpidse,  as  com- 
pared with  the  other,  although  in  temperate  regions  .-it  the  present  day  the 
Aphrophorida  an-  in  excess.  I  leer  ami  others  ha\e  described  a  number  of 
s  species  I'roin  the  Kuropean  Ternaries,  both  in  the  rocks  and  in  amber,  arid 
these  have  all  heen  referred  to  the  single  genus  Aphrophura.  Then- 
however,  a  linn  liter  of  others  regarded  by  Heer  as  species  of  Cercopis,  which 
inii-l  cerlainlx  In-  referred  to  the  Aphrophorida,  if  his  figures  are  at  all  cor 
red  :  such  are  (  '.  fasciata  and  (_'.  pallida,  probably  also  0.  oeningensi.-,  and 
perhaps  C.  rectelinea.  The  same  is  true  of  (  Jenuar'-  ( '.  nn-la-na  from  amber 
As  alread\-  stated,  the  species  from  Florixant  I  t'onnerly  regarded  as  related 
to  Ptyelns  turn  out  to  be  true  Cercopida,  but  there  nevertheless  appear  at 
this  same  station  not  only  an  obscure  form  temporarily  referred  to  Aphro- 
phora,  but.  two  other  forms  of  considerable  interest,  one  of  \\hich  appear-  to 
be  a  distinct  type,  which  I  have  called  Palaphrodes.  with  .-everal  species, 
most  of  them  tolerably  abundant;  the  other,  a  single  specimen,  which  must 
be  referred  latitudinally  to  the  highly  specialized  existing  Clastopteia 

PALAPHKODKS  gen.   nov.    (jraAa/o?,    dtppto* 

Stout  bodied,  of  oval  form.  Head  well  rounded  in  front,  nearly  twice 
as  broad  as  long,  reaching  on  either  side  posteriorly  the  more  sloping  por- 
tion of  the  front  of  the  anteriorlv  angulate  and  rounded  thorax  and  there- 
fore considerably  narrower  than  it.  Ocelli  as  far  from  each  other  as  from 
the  eyes.  Thorax  hexangular,  the  lateral  >ides  the  -hoi-test,  and  alter  that 
the  central  portion  of  the  posterior  border,  which  is  slightly  shorter  than  the 
oblique  portions,  the  whole  thorax  half  as  broad  again  as  long  and  not  cari- 
nate.  Scntellum  rather  small,  equiangular,  all  the  sides  straight  or  the 
lateral  slightly  concave.  Tegmina  broad  oval,  hut  little  more  than  t\\  ice 
a>  long  as  liroad,  the  costal  margin  strongly  arched,  the  apex  rounded  hut 
more  or  less  acuminate,  the  neuration  much  as  in  Aphrophora.  \Vi'ng- 
ample,  well  rounded,  with  no  apical  emargination,  a  little  shorti  r  than  the 
<iiina;  the  second  and  third  and  also  the  fourth  and  tilth  longitudinal  vein.- 

united  1)\-  straight  transverse  or  oblique  cross-veins  at  equal  distances  from 

the  margin,  at  alioiit  the  end  of' the  middh-  third  of  the  wing,  the  third  and 
fourth  hv  a  similar  vein  at  about  the  renter  of  the  \\in- 
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This  genus  seems  to  tall  somewhere  oetween  Cephisus  and  Avernns, 
but  the  structure  of  the  hind  legs  is  not  known.  It  was  an  abundant  type 
in  the  Florissant  basin,  five  species  being  already  known,  most  of  them  by 
a  considerable  number  of  examples. 

Table  of  the  species  of  Palaphrodes. 

Middle  of  the  tegmina  traversed,  at  least  on  the  costal  edge,  by  a  black  band ;  no  long  baso-costal 

stripe. 
Middle  stripe  of  tegmiua  distinctly  traversing  the  wing  transversely  without  change  of  breadth  ; 

neuration  distinct 1.  P.  cincta. 

Middle  stripe  of  tegmina  not  distinctly  traversing  the  wing  transversely  without  change  of  breadth ; 

neuration  indistinct. 
Middle  stripe  of  tegmina  confined  to  a  spot  on  the  costal  edge  and  this  usually  somewhat 

obscure 2.  P.  obscura. 

Middle  stripe  of  tegmiua  directed  obliquely  outward. 

SubRpical  costal  stripe  of  tegmina  moderately  oblique  and  moderately  broad,  with  irregular 

margins  '.1.  P.  irregularis. 

Subapical  costal  stripe  of  tegmiua  very  oblique,  very  slender,  with  sharply  defined  straight 

margins 4.  P.  obligua. 

Middle  of  the  tegmina  traversed  by  a  pale  baud  ;  a  long  and  broad  baso-costal  dark  stripe. 

5.  P.  trantveria. 

1.  PALAPHRODES  CINCTA. 
PI.  20,  Fig.  16;   PI.  21,  Fig.  15. 

Body  uniformly  dark  colored,  the  incisures  of  the  abdomen  paler.  The 
species  is  distinguished  by  the  markings  of  the  tegmina  and  the  distinctness 
of  the  neuration,  the  latter  due  to  its  being  traced  in  black  throughout  the 
apical  half  of  the  wing  ;  the  ground  of  the  tegmina  is  pale,  perhaps  diapha- 
nous ;  the  base  is  blackish,  making  here  a  large  triangular  patch  with  very 
irregular  outer  outline ;  across  tile  middle  of  the  wing,  separated  from  the 
basal  patch  by  the  length  of  the  latter,  is  a  broad,  equal,  straight,  transverse, 
blackish  stripe  or  bar  often  deepest  in  color  on  the  costal  half  or  becoming 
fuliginous  on  the  inner  half;  its  edges,  and  especially  its  upper,  are  tolerably 
straight.  It  is  followed  at  an  equal  distance  on  the  costal  margin  by  a 
slender,  oblique,  black,  and  narrowing  stripe  just  before  the  apical  cells, 
generally  running  about  half-way  across  the  wing,  parallel  to  the  hind 
margin. 

Length  of  body,  9.5mm ;  breadth  of  thorax,  3.3""";  length  of  tegmina, 
X""" ;  breadth  of  closed  tegmina  together,  5.5mm. 

Florissant.  Thirteen  specimens,  Nos.  208,  582,  6908,  112.-5S,  12094, 
13555,  13573,  14234,  perhaps  lt>32,  and  of  the  Princeton  Collection  1.505, 
1.813  and  1.841,  1.815  and  1.839. 


;i;.\    <•!•:  ]:m  i  -i  i  >.K.  ;;:;;, 

Specimen    No.   I?1'*.   li  14-11  red  on     I'lale  '_'  1  ,   has   been    mi-laid  ami   wa>  lini 

examined  al  tliu  time  \\  ln-n  1  1  i  iption  was  dra  \\  n  up. 

_J.    I'Ai.Ai'm.'oiu  -   OB8<  i  KA 

PI.  L'l.  I-V.  is. 
This  species  differs  t'roni  the  |ii'.  -ceding.  to  \\  hieh  it  is  nn.>t  n.-;irlv  alli--d. 

mainly  in  the  obscurity  of  its  markings,  \\  Inch  in  general  follow  the  position 
nl'  those  in  I',  cincta  rnfortunatel  v  the  most  .le.-ply  marked  specimen 
was  figured.  :m<l  'Is  color  has  be.  what  deepened  on  tin-  plat.-,  so  that 

tlic  differences  do  not  there  clearly  appear  ;  onlinariK  .  ln>we\  er,  besides  tin- 
obscurity  of  the  markings,  the  middle  transverse  Mrjjie  is  al-o  hroadeiie,!. 
and  so,  as  it  were,  difl'used  (not  at  all  the  case  in  ih"  individual  I'I--IP 
and  the  stihapiral  idiliqiie  stripe  lieconio  a  tai'  liroadi-r,  short,  quadrate  liai 
on  the  costal  nuir^in.  It  appears  to  he  ordinarilv  a  smaller  specie-,  than  tin- 
preceding,  but  one  individual  is  nearly  as  large  as  the  lar^e-r  of  that  sp.  • 

Length  of  body,  '.M'.".1"   :    Invadth  ..I  thorax-,  o.'J"11"  :    length  of  te-'inina. 
7.5mm;   breadth  of  closed  te-mina  to--.-ther.  f)"1"'. 

Florissant.     Six  specimens,   Xos.  4.")^',  PJsT.  1404,  L1239,  L  3321,  and 
of  tbe  Princeton  Collection  1  .S  1  <;. 

3.     I'AI.AI'ltliODKS     lltKKlil    I.  ' 

PI.  I'd,  Fi-s.  -j.  [8;    |'|.  J1,  FiKs.  ti.  7. 


This  species,  \vith  I",  cincta  the  comm  inesl  of  tli,'  e-eims.  app'-ar~  t" 
ditV.-r  from  it  \vr\  deeiih-illy  in  the  form,  extent,  and  position  ,,f  tin-  darker 
markings  Ix-yond  the  basal:  they  occupv,  indec'il,  BO  much  more  r  .....  n 
where  they  are  \\-ell  developed  as  to  cover  more  space  than  the  lighter  j.art-. 
so  that  the  te^mina  mi-'ht  quite  as  well,  or  lietler,  l»e  re_  ii'ded  as  ilark  with 
liu'lit  markings  ;  (hi-  me  li^iu  l>eh  occupies  on  th  •  costal  unrein  pn-ciselv  the 
same  position  as  in  I',  cincta,  but  in  passing  across  ,],,.  \vin--  it  immediately 
and  Considerably  expands,  ran-h-,  however,  \vithont  l>eiu^-  more  or  1.-- 
broken  and  blotched  with  pale;  at  tin-  center  of  the  win^  its  expansion 
tends  to  break  it  up  into  two  forks,  and  the  commissural  portion  is  highly 
varialile;  in  general,  however,  tin-  proximal  fork  is  far  more  intense  and 
di-tiuet  than  the  di>tal,  leaving  bet\\e,-n  ii  and  tin-  b.i-al  patch  of  tin 
inina  an  often  \\.-ll  defined.  ,-on-taiitI  \-  narrowing,  tr.in  white  band. 

broad  on    (he    COfll  d    margin,   reduced    nearh    |f>    nothing  on  the  inner,  and 
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generally  narrowing  abruptly  as  the  sutura  clavi  is  crossed ;  the  distal  fork 
is  directed  toward  the  tip  of  the  sutura  clavi,  but  is  dissipated  and  broken 
into  flecks  before  reaching  it ;  the  subapical,  slender,  oblique,  costal  stripe 
is  much  as  in  P.  cincta,  but  runs  in  the  opposite  direction  and  is  more 
variable  and  almost  always  accompanied  by  an  opposed,  large,  fuliginous, 
subquadrate,  subapical  cloud  on  the  inner  margin. 

This  appears  to  be  one  of  the  largest  species,  but  is  subject  to  consider- 
able variation,  one  of  the  specimens  referred  here  being  one  of  the  smallest. 

Length  of  body,  llmi";  breadth  of  thorax,  ±mm ;  length  of  tegmina, 
8.8mm;  breadth  of  closed  tegmina  together,  6nmi. 

Florissant.  Twelve  specimens,  Nos.  43,  854,  2101,  3864,  5058,  8233, 
8536,  10364,  10689,  12090  and  12472,  14200,  and  of  the  Princeton  Collec- 
tion 1.836. 

4.  PALAPHRODES  OBLIQUA. 

PI.  21,  Fig.  10. 

This  species,  which  seems  to  be  rare,  is  slenderer  than  the  others,  but 
related  pretty  closely  to  the  last,  though  it  has  some  peculiarities  tending 
in  another  direction.  The  body  is  uniformly  dark,  and  the  ground  of  the 
tegmina  dark  with  the  same  dark  basal  patch  found  in  all  the  preceding 
species ;  in  this,  however,  the  median  band  is  not  developed  into  two  forks, 
as  in  the  last  species,  with  the  proximal  fork  the  stronger,  but  there  is  no 
sign  of  a  proximal  fork  unless  a  slight  general  cloudiness  in  this  direction 
may  be  looked  on  as  a  relic  of  the  same ;  the  distal  fork,  however,  is  well 
developed,  united,  or  almost  united  with,  and  in  any  case  directed  toward 
so  as  to  involve,  the  subapical  spot  of  the  inner  margin  found  also  in  the  last 
species;  in  addition,  as  if  in  recognition  of  the  superinduced  obliquity  of 
the  median  band,  the  subapical  costal  striga  has  become  more  oblique  than 
in  P.  irregularis,  and  there  is  a  slight,  slender,  transverse  marginal  cloud. 

Length  of  body,  10.5""";  of  tegmina,  6.25mm;  breadth  of  thorax,  3mm. 

Florissant.     Two  specimens,  Nos.  8887,  9531. 

5.  PALAPHKODES  TRANSVERSA. 

This  species,  represented  by  only  a  single  specimen,  differs  much  more 
widely  from  the  others  than  they  among  themselves.  It  is  broader  oval 
than  they,  and  the  markings  are  quite  differently  located.  The  head  and 
body  are  light  instead  of  dark,  with  a  straight,  broad,  transverse,  dark  belt 
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crossing  the  hinder  marum  ul'  tin-  thorax,  luit  nut  involving  tin-  pale 
SCUtellum.  Tin-  te^-mina  are  marked  :ii  II.-IM-  h\-i\vo  verv  liro.-ul.  dark, 
longitudinal  stripes,  one  following  tin-  cost.-i  t'i>r  tin-  basal  iwo-lilths  of  the 
wing,  and  hen-  bent  inward  lialf-\\;iv  across  tin-  tr-miii.i  ;  tin-  other,  mo-t 
intense  in  color  as  soon  as  (lie  scntelliun  is  passed,  and  not  extendin-  so  far 
s  out  as  the  co.-tal  patch,  occupies  the  base  of  the  clavus  ;  tin-  pale  inner  base 
of  tlie  corinni  is  therefore  nearly  inclosed  with  dark  bands;  out. -Me  «•!' 
these  b.-i.-:d  markings,  which  extend  nearly  to  the  middle  of  the  winir,  is  a 
broad,  transvei>e,  eipial,  pretty  sharply  edged,  subapical,  dark  band,  n 
intense  in  tone  on  the  costal  half. 

This  insect  dill'ers  M»  much  from  the  others  that  I  suspect  it  will  be 
found  necessary  to  M'parate  it  generically  from  them. 

Length  of  body,  lo.",""";  of  tegmiiia,  7.5mm;  breadth  of  thorax,  3. ">"""; 

of  closed    te'jlililia    to-,  (her,    6mm. 

Florissant.     One  specimen,  No.  4521. 

APHROPHORA  Germar. 

Haifa  dozen  species  or  more  referred  to  this  genus  have  been  found 
fossil  in  amber,  and  at  Oeningeii,  Aix,  Radoboj,  and  at  Greith.  in  the 
rocks;  they  have  been  mentioned  or  described  by  Berendt,  ( !ravenhor>t. 
Germar,  I  leer,  and  (!iel  .•].  The  single  one  here  added,  very  iniperfectlv 
known,  is  ]ilaced  lien-  only  as  the  group  giving  its  name  to  the  Mibfamily. 

APHROPHORA  sp. 

I'l    1!>,  Ki-.  to. 

To    Ap]iro]ihora   as  typical    of  the   subfamily  I  refer  Some  imper' 
specimens   which    bear  a   certain    general    n-.-endilaiice  to   Palecphora,  but 
which   have  a    rounded    front    to  the   thorax,  showing  that   they  should    lie 
brought  in  this  division.      None  of  them  are  perfect  enough   to  enable  one 
to  draw  from  all  a  proper  description,  for  they  appear   to  have  been  fiv 
insects.      The    structure    of  th  ippears   to    be   as    in    1  'alccphora  ;    the 

inina    to    ha\e    been    delicate    and    semi-transparent,    and    to   have  had  a 
large  Bllbapical  co>tal  clollil. 

I. en-tli  of  liody,  in1 ;  oftegmina,  8""";  breadth  of  thorax,  •_'.".""" 

Florissant.     Six  specimens,  Nos,  1360,3102,3474,  1379,  linns,  i  |u-_>_- 

\o|,    \H| JJ 
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CLASTOPTERA  Germar. 

It  is  not  a  little  surprising  to  find  in  the  Florissant  shales  a  species  of  this 
highly  specialized  form.  Apparently  the  tegmina  were  not  so  remarkably 
convex  as  in  modern  types,  but  the  presence  of  this  genus  indicates  once 
more  how  thoroughly  the  present  general  features  of  insect  form  and  struct- 
iire  were  established  even  as  early  as  in  Oligocene  times.  It  is  the  only 
fossil  species  known.  The  genus  belongs  to  the  New  World,  and  especially 
to  the  tropics,  but  at  least  a  couple  of  species  are  found  on  our  southern 
Atlantic  coast. 

CLASTOPTERA  COMSTOCKI. 

Tl.  19,  Fig.  22. 

The  head  was  mostly  concealed  under  a  flake  of  stone  when  the  drawing 
for  the  plate  was  made,  since  removed,  showing  it  to  have  had  a  front  margin 
very  regularly  and  very  broadly  convex,  black  like  the  very  transverse 
thorax.  The  form  of  the  dark,  testaceous  scutellum  is  not  quite  fairly  given 
in  the  plate  ;  half  as  broad  at  base  as  the  thorax,  it  is  sharply  and  regularly 
triangular,  almost  or  quite  as  long  as  the  width  of  the  thorax,  and  sharply 
pointed  posteriorly.  The  tegmina  are  about  twice  as  long  as  broad,  appar- 
ently nearly  flat  (wholly  flattened  on  the  stone),  less  than  the  apical  third 
diaphanous,  the  remainder  semicoriaceous  and  testaceous,  the  neuration 
obscured  and  even  the  sutura  clavi  scarcely  perceptible,  the  clavus  appar- 
ently narrower  and  less  broadly  rounded  at  apex  than  in  our  living  forms. 

Length  to  tip  of  tegmina,  2.8mm;  breadth  across  closed  tegmina,  2mm 

Named  for  J.  Henry  Comstock,  professor  of  entomology  in  Cornell 
University. 

Florissant,  Colorado.     One  specimen,  No.  6655. 


Order    HETEROPTERA^    Latreille. 

Of  the  twenty  families  into  which  fossil  Heteroptera  may  be  divided 
only  five  are  remarkable  for  the  abundance  of  their  representation  in  the 
existing  fauna.  These  are  the  Reduviidai,  Capsidre,  Lygreidrc,  Coreida?,  and 
Pentatomida?,  ;  and  these  same  families  are  also  well  represented  among  the 
fossils,  containing  together  about  four-fifths  of  the  total  heteropterous  fauna. 
Indeed,  the  only  other  family  which  can  be  regarded  as  at  all  abundant  in 
Tertiary  times  is  the  Physapodes,  the  known  species  surpassing  those  of  the 
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Reduviidae.  Of  these  six  families  the  LygM-ida-  \\en-  then  the  most  abun- 
dant, containing  a  little  mure  than  L'f>  per  cent  ot  tin-  whole,  followed  hard 
by  the  Pentatomidse  with  a  little  less  than  2">  per  cent:  the  Coreidac  come 
next  with  15  per  cent,  followed  at  nearly  similar  distance  1>\-  the  Capsid.-e 
with  M  ]ier  cent  'Die  l'h  vsapodes  have  7  percent  and  the  Keduviida-  milv 
•Ijl  per  cent,  mainly  because  America  is  so  strangely  poor  in  this  group, 
having  indeed  but  a  couple  of  species,  the  only  groups  at  all  common  in 
America  being  the  four  with  the  highest  percentages.  Here  the  relative  per- 
centages in  the  t  wo  worlds  are  very  different,  as  will  appear  from  the  follow- 
ing table,  the  Lyn-a-idaj  having  33  per  cent  of  the  whole  American  fauna 
against  19i  per  cent  in  Europe  ;  the  Pentatomidae  24  per  cent  in  America 
against  25i  per  cent  in  Europe,  these  two  striking  contrasts  combining  to 
give  the  Lyg.-nila-  the  total  preponderance,  hitherto  enjoyed  by  the  Penta- 
tomidae  :  the  ( 'oreida  *2'2  per  cent  in  America  against  9i  per  cent  in  Europe, 
and  the  Capsida-  !»  per  cent  in  America  against  10  per  cent  in  Europe. 

Summary  list  of  known  fosiiJ  Ueteroptera. 


Families, 

North  America. 

Europe. 

Genera. 

Speciea. 

Geucra. 

Species 

i    0]       nl;i- 

3 

1 
0 
0 
0 

1 

0 

•i 

•2 
0 
•J 
0 
0 
3 
1 

1  1 

:! 
1 
0 
0 
0 
1 
0 
2 

:$ 

2 

0 

• 
3 
1 
13 

:i 
r.i 
:t4 

:t7 

1 
1 

2 
1 
1 
1 
2 
2 
7 
2 
1 
I 
0 
13 
4 
6 
12 
14 

2 
3 
1 

•_> 

1 
1 
1 

n 

2 
14 
7 
5 
5 
0 
20 
21 

19 

.M 

\«']ii<l;i- 

Belostoznatidffi    

X:uicori<l:i'  .....      

Gulgulidiu  .  .  . 

dee       .  .     . 

Veliidffi 

Ilyilroliat  iiln- 

Rednviidffi 

N:il>i«l.r  . 

iliil.i- 

rllilihi-      

I 

l>li>\>:i|in<li  s  

•  I;r  

1  '('Til,  if  "In  ii!  i         ... 

ll  

l.M 

77 
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Of  the  other  smaller  families  the  only  ones  which  surpass  more  than 
five  known  fossil  species  in  all  are  the  Nabidse  with  seven  species  and  the 
Tingididee  with  eight ;  of  these  there  have  been  found  in  America  no  Nabi- 
dse whatever  and  the  smaller  half  of  the  Tingididae.  Other  families  not  found 
in  America  are  the  Nepidse,  Belostomatida?,  Naucoridas,  Saldidte,  Limnoba- 
tidse,  and  Aradidoe,  all  but  the  Saldidfe  having  more  than  one  species  in 
Europe.  On  the  other  hand  the  only  family  found  in  America  and  not  in 
Europe  is  the  Acanthiida?  with  a  single  species.  The  remaining  smaller 
families  represented  on  both  continents  vary  in  their  numbers  from  one  to 
three  in  America  and  from  one  to  four  in  Europe. 

If,  however,  we  omit  from  this  enumeration  the  forms  which  have  been 
found  in  amber,  and  thus  compare  those  of  the  rocks  only,  as  in  the  follow- 
ing table,  we  shall  meet  with  somewhat  different  results. 

Table  of  fossil  He  tei'op  tera  from  rock  deposits. 


Families. 

North  America. 

Europe. 

Genera. 

Species. 

Genera. 

Species. 

Corixidso  ..  .. 

2 
1 

0 
0 
0 

1 

0 
2 

2 

0 
2 

0 
0 
3 
1 
7 
3 
26 
14 
16 

80 

3 
1 

0 

0 
0 

1 

0 
2 
3 
0 
2 
0 
0 
3 
1 
13 
3 
51 
34 
37 

154 

1 
1 

2 
1 

2 
1 
0 
1 
0 

1 

G 
2 
1 
3 
0 
1 
4 
6 
1L 
14 

58 

2 
3 
3 
2 
2 
1 
0 
1 
0 

1 

12 

5 

o 

4 
0 
1 

18 
37 
18 

r>o 

162 

Nepidse  . 

Bolostomatidcp 

NaucoridcO  .  . 

Reduviiclai  

AradidiO 

Pentatoiuitlte    

Total 

HE.Mli'TEiLY— ilKTEUUi'TKKA. 

The  principal  change,  which  may  be  noted  here  is  the  almost  total 
extinction  of  the  Capsiihr  in  the  European  representation  which  shows  hut 
a  single  species;  the  >Saldid;e  and  Hydrobatidae  Jo  ii')t  appear  and  tlie 
Araditla-  are  notably  reduced.  The  greatest  contra.-ts  between  tin-  Euro- 
pean  and  American  rucks,  with  an  almost  equal  total  number  of  species,1  is 
seen  iu  the  (lapsida.-,  which  have  8  per  cent  of  the  total  fauna  in  America, 
OU  per  cent  in  Europe,  and  the  Coreidai  with  22  per  cent  in  America  and 
I  1  per  rent  in  Europe  ;  these  are  the  only  cases  of  striking  contrast  in 
which  the  American  fauna  is  the  richer;  the  others  are  the  Reduviidse,  1.3 
per  cent  for  America,  7.4  per  cent  for  Europe;  the  Nabidte,  none  for  America, 
.;  per  cent  for  Europe ;  and  the  Physapodes  2  per  cent  for  America,  11  per 
cent  for  Europe.  The  contrasted  balance  of  the  Lygseidse  and  Pentatom 
i.s  well  seen,  America  having  33  per  cent  of  Lygajidjc  and  24  per  cent  of 
iVntatomida-,  Europe  23  per  cent  of  the  former  and  31  per  cent  of  the  latter. 

Very  little  change  appears  in  the  smaller  families  (a  relatively  small 
number  of  which  occur  in  amber)  except  in  the  entire  absence  of  any  repre- 
sentatives of  Hydrobatidse  and  Saldidse,  the  former  occurring  in  America. 
It  is  also  surprising  to  see  how  little  the  larger  families  (with  a  single  excep- 
tion) are  affected  by  the  new  table,  amber  having  but  the  meagerest  po--i- 
ble  contribution  to  offer  to  the  Pentatomidse,  Coreidre,  Lyga-ida  ,  and 
1'hvsapodes,  while  the  single  exception  noted  above  of  the  Capsid-e  is  a 
startling  one,  amber  furnishing  nineteen  of  the  twenty  European  Tertiary 
species. 

It  may  be  worth  while  to  extend  some  of  these  comparisons  in  a  differ- 
ent direction,  that  of  existing  American  faunas.  Tin-re  are,  1  believe,  but 
three  opportunities  for  such  comparison.  Fir.-t,  Mr.  I'hlerV  (  'h.-ck-li.M  of  the 
North  American  Ileteroptera  (ISsil),  which  embraces  all  species  known  at 
the  time,  including  the  Mexican  and  West  Indian  ;  second,  the  same  wri: 
valuable  List  of  the  llemiptera  of  the  region  west  of  the  Mississippi  (1.V7>'  . 
which  represents  particularly  the  geographical  region  of  our  Tertiary  fossil 
I  leteruptera  ;  and,  third,  Mr  I  >istant's  cont ribution  to  the  Iliologia  <  V|itrali 
Americana  <  L880  -'89),  which  has  a  decidedly  more  southern  aspect  than 
Uhler's  general  list.  Itistant's  work  has  progressed  only  through  the  larger 
families  (in  iv\  erse  order  to  thai  t', >1  lowed  here  i  and  indeed  at  this  writing  the 
supplement  to  the  tir-t  \-olume  is  not  complete,  and  accordinirly  in  what 

I      i    i'-  i'iiilMiiT:ll.i>i>  nl  I  In-  Kil 
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follows  I  have  omitted  all  consideration  of  that,  to  make  the  comparisons 
more  equable.  For  the  same  reason,  in  order  to  use  the  last  work  at  all,  I 
have  instituted  comparisons  only  between  the  families  there  elaborated,  and 
have  used  the  family  groups  in  the  same  sense  as  there,  except  only  that 
I  have  regarded  his  Pyrrhocoridse  as  a  group  of  Lygseidae. 

These  four  families  are  indeed  the  very  ones,  and,  as  will  be  seen,  the 
only  ones  which  assume  any  importance  in  the  American  Tertiaries ;  and 
a  comparison  of  their  interrelation  as  to  numbers  can  be  shown  succinctly 
by  the  following  table,  which  exhibits  the  relative  percentage  of  representa- 
tion of  each  of  these  families  in  the  different  regions  and  times  as  represented 
in  the  published  lists — the  only  available  ones,  and  which  may  be  supposed 
to  represent,  not  the  numbers,  but  the  relations  with  tolerable  accuracy : 


Families. 

American 

Tertiary. 

Uhler  ; 
Western 

List. 

Uhler  ; 
General 

List. 

Distant; 
Central 
America. 

Capsidze  

9.6 

11.0 

25.0 

27.3 

Lygaeidte  ...     ..  

37.8 

31.4 

19.2 

17.7 

25  1 

23  1 

21  6 

21  7 

Pentatomidai  ......  

27.4 

34.5 

34.1 

33  2 

Total  

99.9 

100.0 

99  9 

99  9 

The  correspondence  of  the  numbers  in  the  last  two  columns  is  even 
less  remarkable  than  the  disturbance  of  the  relative  percentages  of  the  Cap- 
sidse  and  Lyga:idoe  of  the  western  list  when  compared  with  those  of  the 
American  and  Central  American  forms  ;  the  merest  indication  of  such  an 
overturn  is  shown  in  the  comparison  of  the  nearer  American  and  the  more 
distant  Central  American  lists  ;  but  the  overturn  is  still  more  complete  and 
in  the  same  direction  when  we  compare  the  existing  and  the  fossil  fauna  of 
the  West.  The  relative  representation,  then,  of  the  four  principal  families 
of  the  Tertiary  Heteroptera  of  the  western  half  of  our  continent  agrees  con- 
spicuously better  with  the  relative  representation  of  the  existing  fauna  of  the 
same  geographical  region  than  with  that  of  the  other  regions  of  the  same 
world.  Either  the  physical  conditions  of  the  region  in  question  have 
remained  since  Oligocene  times  in  the  same  relative  contrast  to  those  of  the 
other  regions  under  comparison,  or  the  present  Heteropterous  fauna  of  the 
West  shows  a  decided  relation  to  that  which  existed  on  the  same  ground  in 
Tertiary  times,  or  both. 


BEMIPTERA—  HETEROP1  ERA—  OOR1XID 


As  in  the  Homoptera,  ami  for   tin-   >ame   ifeueral    r,  it   ha-   li 

found   imjicrati'.  <•   to   '  stablish  in  tin-  Eeteroptera  a   lar_;-e   mimli'Y  ..I'   new 
generic  uri/iips  to  treat  them  mi  the  same  principles  that  guide  the  zo 

Characteristics  of  structure  in  anta-nnism   to  tho>e  jiri-\al.-;ii   to-day  in  the 
same  groups  run   throughout    lar-v   divisions,   or  even   families,  ami   inn  t 
In-  taken  into  account  it'  \ve  an-  to  do  justice  to  the  facts.      llrin^in.^  ti. 
thus  into  prominence  will  serve  the  useful  purpose  of  stimulating  inquiry 
into  their  meaning  and  origin,   which  the   data  at  present  at   han> 
inadequate  to  explain.     That  many  of  these  extinct  types   attained  a    !, 
decree  of  d  i  Herein  ia  t  ioi  i  i.-.  readily  seen  by  a  glance  at  the  tabular  view  at 
the  end  of  the  volume,  where  a  large  number  of  the  genera  will  be  found  to 
have  been  represented  by  a  half  dozen  or  more  species  each,  some  of  them 
at  the  time  very  abundant  in  individuals. 

Family  CORIXID^C  Douglas  and  Scott. 

This  family,  which  tirst  appears  in  the  Tertiaries,1  is  very  poorly  repre- 
sented there.  Onlv  two  Knropean  species  are  known,  one  each  from 
Oenin-en  and  Sto-schen  The  latter  species,  very  small  and  probably 
immature,  is  hardK  ivorj  ni/.able  except  as  a  water-bug  of  some  kind.  That 
from  <  lenin^en,  referred  like  the  other  to  the  existing  ami  wide--pr.  ad  ^.-niis 
('orixa.  is  intermediate  in  character  between  the  tun  species  of  Corixa  from 
Floris>.mt  \\  e  are  aide  to  add  here.  But  tin;  mo>t  interesting  form  which 
we  ^-ive  In-low  is  the  strange  in>ect  iVom  Florissant,  unfortunately  but 
impertectK-  pr.-served.  which  seems  to  combine  some  of  the  rliara. 
(  'orixida-  and  Notom  ctid.-e,  and  to  tunn  the  type  of  a  new  jn-nn>.  pmb  ibly 
most  nearly  allied  t<«  Si^ara. 

I  'l;i  >sii  i.\  1;.\  gen.  no1  >,  Sigara,  nom.  gen.).    , 

This  is  a  verv  curious,  robust,  new  form  of  <  'nrixidie,  which  seems  more 
ne.-irl  v  related  to  the  gerontogeic  Sigara  than  the  almost  cosmopolitan  (  "nrixa. 
It  i-,  however,  dearl\   di>t  in-  niched  (Vnm  either  in  the  jjivat  .si/,.-  nt'the  h 
[This  is  ^iven,  however,  as  much  tno  lar-e  in  the  plate,  where  the  femur  M| 

the   left    tore    le^  ix-iili  loll  In  led    witllit.j        The  head    ise\ell    larger  tliail    ill    the 


1  I  'nil  ••,-,  i  h,   i  .....  rlj  preserved  In  eel  iimn  ill"  \v  Im.  .i',,.i  -i  Bavaria,  which  OppeDbeimb 
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Notonectidse,  subrotund,  but  embracing  the  thorax  posteriorly  as  in  Corixa; 
it  has  a  median  sulcation.  The  thorax  is  remarkably  large,  broader  than 
the  head,  only  about  twice  as  broad  as  long,  well  rounded,  posteriorly 
truncate,  separating  off  a  large  triangular  scutellum  (again  like  Notonecta) 
whose  posterior  sides  are  convex  and  the  apex  rounded  ;  it  is  only  a  little 
shorter  than  the  thorax  and  about  half  as  broad  as  it.  The  hemelytra  are 
broad  and  well  rounded,  the  clavus  very  broad,  the  membrane  indistin- 
guishable from  the  corium,  the  apex  well  rounded,  the  tips  of  the  opposite 
pairs  overlapping  as  in  Sigara ;  the  veins  are  numerous  and  divergent  like 
the  rays  of  a  fan.  The  legs  are  long  and  slender,  the  middle  pair  nearly  as 
long  as  the  body,  the  tarsi  biarticulate,  thejoints  subequal. 
A  single  species  is  known. 

PROSIGARA  FLABELLUM. 

PI.  22,  Fig.  12. 

A  single  specimen,  showing  a  dorsal  view.  The  whole  body  is  dark 
gray  and  the  hemelytra  delicately  mottled,  through  which  the  dusky  veins, 
growing  darker  apically,  make  their  way,  and,  radiatfng  in  the  broader  apical 
part  of  the  corium,  from  which  the  membrane  is  indistinguishable,  form  the 
most  conspicuous  feature  of  the  markings  ;  none  of  the  last,  however,  appear 
in  the  clavus.  The  tarsus  of  the  middle  legs  is  not  shown  in  the  figure. 

Length  of  body,  6mm ;  breadth,  1.85mm;  length  of  tegmina,  3.5mm ; 
breadth,  1.4mm;  length  of  middle  (!)  leg  beyond  side  of  body,  5mm. 

Florissant.     One  specimen,  No.  1098. 

CORIXA  Geoffroy. 

As  stated  above,  two  European  species  of  this  widely  distributed  genus 
are  known  from  the  European  Tertiaries,  to  which  we  are  able  to  add  two 
others  from  Florissant  with  well  defined  characteristic  markings. 

Table  of  the  species  of  Corixa. 

Tegmina  more  than  four  times  longer  than  broad 1.  C.  vanduzeei. 

Tegmina  less  than  four  times  longer  than  broad 2.  C.  immersa. 

1.  CORIXA  VANDUZEEI. 

PI.  22,  Fig.  17. 

A  very  pretty  species  of  about  the  size  and  form  of  C.  alternata  Say, 
but  more  nearly  allied  to  C.  interrupta  Say,  not  only  in  markings  but  also 
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in  the  form  of  the  costal  field.  I  have  s.-i-u  Ijiit  few  of  our  manv -p>-ci'--  "f 
tiiis  genus,  l)iil  Mr.  I'lil'-r,  who  has  si-i-n  onlv  tin-  figure  ot'  the  pr<--~<-nt  *pe- 
cies,  informs  me  that  it  shows  mO£  iblance  ill  markings  to  ( '. 

Fi.-h.  nf  Kurope.  The  thorax  is  dark  ami  more  ,,r  !.->s  iimul,-,]  \vitli  jia! 
mottling  which  appear*  to  have  a  transverse  dispo.Mtion,  lnit  tin-  condition 
of  none  of  the  specimens  allows  one  to  say  whether  it  is  as  n--ularl\ 
po~ed  as  on  the  heinelytra  or  not.  On  these  the  costal  field  is  pallid  with  a 
iln-ky  vein  extending  down  the  middle,  and  is  very  broad  just  bevoiid  the 
ba>e,  hein^  in  the  middh-  of  the  basal  half  equal  to  one-third  the  entire 
hreadlh  of  the  heinelytra ;  beyond  it  narrows,  and  opposite  the  oblique 
termination  of  the  corinni  is  lightly  marked  with  the  faintly  and  delicatcd\ 
undulate  nairo\v,  dark,  bands  of  the  rest  of  the  heinelytra;  the>e  are  .sonn.- 
what  broader  than  the  intervening  pallid  spaces,  and  traverse  the  cnriiini 
and  clavus  alike  witli  more  or  less  but  ordinarily  not  much  interruption  at 
the  suture  -.  on  the  membrane  tlie.-e  darker  hands  become  shattered  as  if  bv 
a  jar  which  has  almost  but  not  quite  destroyed  at  once  their  traiibver.M.-  and 
their  linear  character. 

Length  of  body,  7.5""";   oftegniina,  i; ;   breadth  of  closed   te^mina. 

O  Rtnm 

Named  for  Mr.  V..  1'.  Van  Du/.ee,  of  Buffalo,  a  careful  student  of  our 
native  Hemiptera,  \\lh  -tance  has  been  of  great  service  in  the  stud\ 

of  the  fiosil  forms. 

Florissant.      Five  specimens,  Nos.  3219,  34n;i,  .".COS,  517s.  7_'<;'.'. 

I'.    C'OKIXA     IMMKKSA. 
I'l.  L'J.  Fi-.  1C. 

A  robust  form  with  more  obscure  markings  than  the  preceding  but 
very  similar  in  character.  The  head  and  thorax  are  dark  and  uniform, 
and  the  hemelytra  may  best  lie  described  as  dark,  traversed  more  or 

distincth',  more  distinctly  di>tall\-  than  next  tlie  l.ase,  \\ilh  pal.-,  tn-nvi' 
continuous  threads,   which  crOSS  coriinn  and  (da\n>  alike  but  are  stopped  by 

the  coMal  fn  Id,  \\  Inch  is  slender  and  iiearl \-  eipial  thnm-lioiit  ;  on  the  nieni- 
l)raiie  the  markings  are  shattered  and  present  precisely  ihe  appearance  they 
do  in('.  \amlii/eei;  the  markin-s  bear  much  resemblance  to  th>  • 

llelleli.-ii    Sahib,   of   I'Jll'ope,   as   figured   b\    Sllellell. 
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Length  of  body,  6min ;  of  tegmina,  5mm ;    breadth  of  closed  tegmina, 
2.85mm. 

Florissant.     Three  specimens,  Nos.  1456,  2238,  G978. 

Family  NOTONECTID^E  Stephens. 

This  family  of  water-bugs  makes  its  first  appearance  in  the  Tertiaries, 
and  then  in  very  scanty  numbers.  But  four  species  are  known,  all  of  them 
referred  to  the  existing  genus  Notonecta,  which  has  now  a  wide  distribu- 
tion. The  three  known  European  fossil  species  have  been  reported  respect- 
ively from  Kutschlin,  Rott,  and  Aix.  The  fourth  is  the  species  from  Flor- 
issant, described  below. 

NOTONECTA  Linne*. 

A  single  small  species  of  this  genus  has  occurred  at  Florissant  of  a  sim- 
ilar size  as,  but  of  a  more  robust  form  than,  the  species  described  by  Deich- 
miiller  from  Kutschlin  ;  a  second  larger  species  has  also  been  described  by 
Heyden  from  Rott,  and  a  third  has  been  indicated  by  Hope  from  Aix. 
Existing  species  of  the  genus  most  abundant  in  temperate  regions  are  found 
nearly  all  over  the  world. 

NOTONECTA  EMEESONI. 
PI.  22,  Fig.  11. 

A  small  species,  of  which  possibly  only  immature  individuals  are  at 
hand.  The  smaller  showing  the  dorsal  surface  is  certainly  so,  and  the  other 
showing  the  ventral  surface  is  not  clearly  determinable  in  this  respect.  The 
description  is  taken  mainly  from  the  larger.  It  is  of  a  very  regular  oval 
form  and  is  apparently  mature,  since  on  one  side  is  seen  the  edge  of  the 
hemelytra,  or  what  can  hardly  be  regarded  otherwise.  Fringes  of  combed 
hairs  are  directed  obliquely  backward  on  the  sides  of  the  abdomen,  and  the 
median  forked  line  on  its  posterior  portion  seems  to  indicate  the  hemelytral 
suture  of  the  upper  surface  seen  through  the  body.  The  hind  legs  are  of 
the  usual  type,  terminating  in  a  blunt  point — blunter  than  appears  in  the 
figure,  and  are  minutely  fringed  with  delicate  short  spines.  The  femur, 
tibia,  and  first  tarsal  joint  are  subequal. 


HBMIPTBBA—  HBTEEOPTBEA—  GALGULID^!.  :H7 

Length  of  body,  4.2""";  breadth,  1.*.".  ......  ;  length  of  hind  legs,  r>.3oma 

The  species   is   named   for  tin-    Mas.^ichu-eiN   geologist,   Prof.   B.    K. 
Emerson,  of  Amherst. 

Florissant.     Two  specimens,  Nos.  3857,  10729. 

Family  GALGUL1D>£  Westwood. 

The  only  fossil  hitherto  known  as  belonging  to  this  family  is  an  in- 
from  the  brown  c'oal  of  Ifott,  described  by  Ileyden  as  a  mite  under  the 
name   Limiiorhares  antiipms,  but  shown  by  Bertkau  to  be  a  galgulid,  and 
probablv  only  a  larval  skin  of  one  at  that.     Bertkau  also  regards  the  Flor- 
issant  fossil,  described  above  as  a  Thysanuran  under  the  generic  name 
Planocephalus,  as  a  \<T\-  similar  creature  and  probably  a  larval  galgulid, 
but  in  this  I  can  not  follow  him  ;  nor  are  any  other  Galgulid;c  known  an;- 
the  mass  of  insects  found  at  Florissant.     In  the  similar  beds  at  Green  Uiver, 
however,  a  single  insect  is  preserved  (all  but  the  abdomen)  which  se«  in>  to 
present  characters  which  show  it  to  be  the  nearest  related  to  Pelogonus, 
which,  however,  I   know  only  from   description  and   the  figure  of  l>ufoiir 
The  present  species  is  very  remarkable  for  several  points:  the  form  of  the 
head,  the  absence  of  any  sign  of  eyes  on  the  upper  surface  of  tl 
(darker  patches  at  the  outer  limits  of  the  head  probably  indicate  their  exist- 
ence at  this  point  beneath),  the  flattened  body,  and  the  I,  ig,  r..d-like  !• 
the  front  pair  longer  and   larger  than  the  others,  but  tpiite  similar  in  char- 
acter (except  for  lacking  a  tarsal  joint)  and  in  no  way  raptorial.      It  >' 
certain  resemblances   to   Aphelocheirus,  but  on   the   whole   seems  rather  a 
member  of  this  family  than  of  the  Nuucorida-. 


N  K(  'Y<  i<  >N  l"S  gen    iiov    (rf.rf,  r 
Body  broad  oval,  apparently  much  flattened.     Bead  subsemicircular, 

more  than  twice  as  broad  as  long,  the  front  border  stroicjlv  and  uniformly 
roimdi-d.  hind  border  truncate,  nearly  a>  broad  as  the  t:  .  ap- 

parently  wholly  inferior,  situated  at  the  pn-iei:..r  outer  angles  L'"-n-um 
long,  lancet-shaped,  not  verv  >harjily  poi..ted.  th--  l.i-t  joint  about  a  fourth 
of  the  total  length.  Antenna'  h.nir  ami  slender,  considerably  !•  n--er  than 
the  width  of  the  body,  the  li-i  joint  nearly  as  IOULT  I  '  "--:  All  tin- 
legs  long,  slender,  rod-like,  -imilar,  the  femora  nowheiv  >\\olleii  but  t., 
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as  broad  as  their  tibiaj,  which  equal  or  surpass  them  in  length,  the  fore 
femora  considerably  longer  than  the  middle  pair ;  all  the  tarsi  equal,  but 
the  fore  tarsi  two-jointed,  the  others  three-jointed,  the  joints  of  each  sub- 
equal. 

This  genus  differs  markedly  from  Pelogonus,  to  which  it  appears  to  be 
the  most  nearly  allied,  in  the  great  length  of  the  fore  legs,  which  seem  to 
show  a  relationship  to  the  Naucoridre,  though  they  are  in  no  sense  raptorial. 
It  is  also  peculiar  for  the  want  of  eyes  upon  the  upper  surface  of  the  head. 
The  legs  are  smooth. 

A  single  species  is  known. 

NECYGONUS  ROTUNDATUS. 
PI.  7,  Fig.  8. 

Although  the  abdomen  is  wanting,  the  form  of  the  anterior  part  of  the 
body,  with  the  anterior  position  of  the  legs,  would  indicate  that  the  creature 
was  of  a  short  oval  form,  very  likely  twice  as  long  as  broad.  The  flat 
body,  both  head  and  thorax,  are  of  a  slightly  granular  texture,  and  of  a 
dusky  color,  uniform  for  body  and  legs,  except  that  the  head  is  slightly 
darker  than  the  rest. 

Breadth  of  body,  3.5mm;  head,  2.5mm;  length  of  head,  lmm;  rostrum, 
2.6mm ;  antennae  (as  far  as  preserved,  detached  from  the  body),  4mm ;  fore 
femora,  3.25m'u;  tibu-B,  3.75mm;  tarsi,  lmm;  middle  femora,  2.75mm ;  tibiae, 
2.65mm;  tarsi,  0.9mm ;  hind  tarsi,  1.2mm. 

Green  River,  Wyoming.     One  specimen,  No.  107,  Dr.  A.  S.  Packard. 

Family  VELIID^  Douglas  and  Scott. 

Westwood  states  that  species  allied  to  Velia  occur  in  the  Secondary 
rocks  of  England,  but  there  is  no  figure  of  them,  and  this  is  the  only  men- 
tion of  their  occurrence  before  the  Tertiaries.  Similarly  their  only  mention 
in  the  later  series  is  by  Serres,  who  says  that  at  Aix  a  species  of  "  Gerris' 
occurs  which  he  compares  to  Velia  currens.  In  our  own  Tertiaries  two 
species  have  occurred,  at  Florissant,  each  apparently  belonging  to  a  dis- 
tinct and  extinct  genus ;  these  I  have  called  Palseovelia  and  Stenovelia. 

Table  of  the  genera  of  Velndce. 

Hind  tibiae  and  first  tarsal  joint  armed  at  tip  with  long  spines 1.  Palwovelia. 

Hind  tibi:e  and  first  tarsal  joint  not  armed  at  tip  with  long  spines 2.  Steuovelia. 


IIK.MIPTKKA  —  IIKTKKOITKKA-VKI.III'.]:. 

1.   PAL^EOVELIA  IM-H.  n<>\.  (/T«Aa7«--.  Yelia,  nom.  gen.). 

1  1  1  ':ul  11  nidi  ;is  in  Microvelia,  -mull.  subtriangular,  with  rounded  angle-. 
a  little  broader  than  long,  plunged  to  the  eyes  in  the  roundly  emarginate 
prothorax,  and  continuing  the  curve  of  its  rapidly  narrowing  -ide>.  tin-  part 
in  tr<mt  of  the  eyes  a  little  shorter  than  they.  Thorax  pentagonal.  tin-  sides 
snbeijii;d,  tin-  Literal  faces  straight,  the  front  concave,  the  posterior  fa<->  - 
still  more  concave  but  a  little  shorter  than  the  others,  the  median  posterior 
process  not  reaching  far  back,  rather  acute.  Body  widest  at  the  posterior 
sides  of  the  thorax,  the  abdomen  tapering  but  little,  in  its  posterior  third 
roundly  narrowing,  terminating  in  a  bifid  plate,  the  posterior  part  of  the 
abdomen  bluntly  conical,  and  the  entire  body  having  a  long  ovate  shape. 
Hind  legs  verv  short,  only  reaching  the  tip  of  the  abdomen,  the  femora  and 
til>i;u  of  nearly  equal  length,  the  tarsi  longer  than  either,  the  tibia-  and  lirM 
tarsal  joint  both  armed  at  the  tip  with  prominent  delicate  spines,  the  tar>i 
three-jointed. 

A  single  species  is  known. 

PAL^OVELTA  SPINOSA. 
PI.  22,  Fig.  13. 

The  single  specimen  appears  to  be  seen  on  the  ventral  surface  <mly, 
showing   a    pale  gray   abdomen,   while   all   the  other  parts  an-   black;   the 
thorax  and  base  of  abdomen  are  clothed  not  very  denselv  with  exceedingly 
tine,  short,  dark  hairs  directed  laterally  outward,   while  beyond,  an  obscure 
dotting  on  the  abdomen  would  seem  to  indicate  similar  hut  erect  hairs.    The 
le_x  are  pretty  thickly  beset  with   line,  still'  hairs,  the  apical   spines  of  tin 
tibia  and  first  tar>al    joint  about  as  IOIIL;'  as  the  width  of  the    joint,  tin-  tibia 
also  with  an  apical  or  preapical  spur  fully  twice  as  long. 

Length  of  body,  3.65mm;  breadth,  1.85mm  ;  length  of  hind  femur,  o.x"""; 
tibia,  0.8  ......  ;  tarsi,  l.± 

Florissant.      <  hie  specimen,  No.  13325. 


2.   STKNnYKUA  gen    nov.  (arei-o?,1  Velia,  nom.  gen.) 

Body  robust,  blunl    oval.      I  b-ad  narrow    Itut    not  \ery<niall,    rounded 
siilnpiadrate,  about  halt'as  lar-j-i-  as  the  proiiotmn,  lint  rather  louLr,.r  than  it,  the 

•    1  In-   IKllllr   1^  ynrll    III   .lIluMOII     I"   till-    rnllli  ln-il    ill  IT.  mini  i  ll£i  "i  till-*    i;.  llll>  Ol      ( 

\*  Tiir—  .  ul  form. 
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moderately  large  eyes  at  the  very  base.  Antenna?  four-jointed,  about  reach- 
ing to  the  base  of  the  middle  legs,  the  -joints  of  nearly  equal  length,  but  the 
first  and  fourth  a  little  the  longest  and  the  second  shortest,  the  first  cylin- 
drical and  moderately  stout,  the  last  oval,  the  others  obovate  and  a  little 
slenderer.  Pronotum  faintly  set  off  from  the  rest  of  the  thorax  as  a  trans- 
verse piece  more  than  twice  as  broad  as  long,  the  thorax  as  a  whole  pentag- 
onal, the  posterior  border  being  subangulate  and  the  posterior  sides  of  the 
pentagon  only  slightly  oblique  ;  front  margin  straight  and  longer  than  any 
of  the  others,  though  the  thorax  narrows  forward  rather  rapidly.  Legs  short 
and  stout,  the  fore  legs  about  half  as  long  as  the  others,  the  hind  pair  the 
longest,  though  the  middle  and  hind  femora  are  subequal  ;  the  hind  tibiae 
longer  than  the  middle  tibia?  or  than  the  femora,  while  the  femora  and  tibia3 
are  equal  in  the  fore  and  middle  legs,  or  the  tibia  is  only  slightly  longer 
than  the  femur  in  the  middle  legs  ;  tarsi  three-jointed,  the  joints  tolerably 
long,  the  last  a  little  shorter  than  the  others.  Abdomen  oval,  well  rounded, 
the  last  two  joints  sometimes  produced.  No  trace  of  wings. 
A  single  species  is  known. 

STENOVELIA  NIGRA. 

PI.  22,  Figs.  8,  14. 

Whole  body  uniformly  dead  black ;  the  pigment  in  some  cases  has 
broken  in  flakes  from  the  legs,  especially  the  middle  and  hinder  pairs,  giving 
them  a  mottled  appearance  which  is  purely  accidental.  The  whole  body, 
including  the  legs,  uniformly  smooth,  with  no  trace  of  hairs  or  spines. 

Length  of  body,  3.75mm;  breadth,  l.GS™1;  length  of  antenna?,  l.lmm; 
fore  femora,  0.75mm;  tibiae,  0.751""1;  tarsi,  0.35mm;  middle  femora,  1.2mm; 
tibiae,  1.3mm;  tarsi,  0.8mm;  hind  femora,  1.2mm;  tibia?,  1.4mm;  tarsi,  0.8mm. 

Florissant.  Twenty-three  specimens,  Nos.  875,  878,  1934,  2936,  3020, 
3268,  3866,  6497,  7565,  9243,  9499,  9563,  9589,  10344,  10691,  10787, 
10945,  12074,  12098,  12099,  12936,  14025,  14981. 

Family  HYDROBATID^  Stal. 

This  family  was  perhaps  known  in  Mesozoic  times.  Oppenheim, 
indeed,  figures  two  species  which  he  refers  to  a.  new  genus  Halometra,  sup- 
posed to  belong  here,  but  which  Deichmiiller  has  shown  should  be  referred 
to  the  Acridii,  among  Orthoptera.  Perhaps  here,  however,  belong  unfigured 
and  undescribed  forms  from  the  English  rocks  referred  by  Westwood  to 
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Hydrometra      In  tin-   European  Tertiarie-,  (iei-mar  figures  two  insect-  .he 
regards  as  immature  and  as  belonging  to  llydrometra  or  Ilalobutes,  or  both, 
and  which  also  appear  to  belong  to  this  family.      Burmeister  further 
that    Serres   mentions  a   "characteristic    1  1  yilrometra  "   from   Aix,   but  as  a 
comparison   will  shmv.  he    has  evidently  written    1  1  vdrom.'1)  :i    tor    I'loiaria. 
and   that,  is  quite  another  insect.      In  our  own  country  we  have  a  coup],-  ((f 
species  from  Wyoming  and  British  Columbia  belonging  to  an  extinct  ^enns, 
Telmatrechus,    described    la-low,   related    to    Hygrotrechus,   found  in    tin- 
North  Temperate  /.one  of  both   worlds;  and   a  species  of  Metrol 
genus  peculiar  to  eastern  North  America. 


TELMATRECHUS  gen.  nov.  (reXfin, 

This  genus  is  closely  allied  to  Hygrotrechua  Stal,  and,  combining  as 
it  does  many  of  the  features  of  this  genus  and  Limnotrechus  Stal,  may  well 
have  been  the  lineal  predecessor  of  both.  The  antenna;  have  the  first  joint 
only  a  little  longer  than  the  second.  The  eyes  are  not  at  all  prominent. 
The  thorax  is  relatively  shorter  than  in  Hygrotrechus.  The  legs  are  MTV 
long,  the  tibia-  of  each  pair  of  legs  about  as  long  as  the  femora  of  the  same 
legs,  an  equality  which  I  have  not  found  in  any  other  genera  of  Ilvdro- 
batid.-e  ;  in  the  fore  legs  the  equality  is  perfect;  in  the  middle  legs  the 
tibia-  are  slightly  longer,  in  the  hind  legs  slightly  shorter,  than  the  femora  ; 
the  hind  femora  are  .slightly  longer  than  the  middle  pair;  so  far  as  can  h«- 
told  from  the  imperfect  remains  the  tarsi  of  the  middle  and  hind  legs  are 
very  much  shorter  than,  not  a  half  or  probably  a  third  tin-  length  of,  their 
respective  tibia-.  The  posterior  lateral  edges  of  the  sixth  abdominal  - 
ment  are  produced  to  a  tooth  precisely  as  in  Limnotrechus. 

Two  species  are  found  in  the  \ve>tern  Tertiaries. 

Tabl>  nf  tin  <   Titniiitri'fliuH. 

I'M  uly  -.tun  I,  with  ilium*!    rc^nl  :n  1\  t:i|iri  iiiL,'  ill"!  ......  -n  ......................................  1.   7". 

l!i"l\  ilnnlrr,  with  nearly  eqnol  abdomen,  tapering  distinctly  milv  at  the  extremity..  .2.  T.  paral 

1.    Ti:i.MA'l  i;i.(   III  s    >TALI. 

PI.  '_',  \°\z».  11,  11.'. 

irii!i>;>tr,,-in,.i  .•./;,/!  Sruii.i..  KY|>.  l'n.-r.  Cn.i.  Surv.  Can  .i-::  i-ii;    IK 

The  thorax  seems  to  lie  shorter   than  in    1  1  v^rotrechiis,  \\ith  the  1- 
of  the  prosternum  more  visibly  marked  tVom  above;  the  eyes  dp  not  ap- 
jiear  to  In-  so  prominent,  and  the  first    antennal    joint  would  M-em,  from  the 
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•position  of  the  others,  to  be  shorter  than  in  Hygrotrechus.  The  insect  is  of 
about  the  same  size  as  our  H.  remigis  (Say).  The  head,  as  seen  on  a  side 
view,  is  small  and  rounded ;  thorax  minutely  scabrous  like  the  head,  nar- 
rowing rather  rapidly  and  uniformly,  the  posterior  limit  of  the  prosternum 
marked  by  a.  slight  depression  next  the  anterior  coxae,  the  whole  thorax  con- 
sidrrably  longer  than  broad.  Abdomen  tapering,  the  apical  angles  of  the 
sixth  segment  produced  to  a  sharp  but  short  spine,  reaching-  the  middle  of 
the  succeeding  segment.  Antennae  nearly  (perhaps  quite)  as  long  as  the 
head  and  thorax  together.  Fore  femora  equal,  stout,  as  long  as  the  thorax; 
fore  tibia?  of  the  same  length ;  middle  and  hind  legs  very  slender ;  middle 
femora  considerably  more  than  twice  as  long  as  the  fore  femora,  the  tibia- 
nearly  three  times  as  long  as  the  fore  tibia?  and  of  the  same  length  as  the 
hind  femora  ;  hind  tibia-  a  little  more  than  twice  as  long  as  the  fore  femora ; 
first  joint  of  hind  tarsi  about  one-fifth  the  length  of  the  hind  tibia?.  On  one 
of  the  specimens,  preserved  on  a  dorsal  view,  a  line  is  seen  proceeding  from 
either  side  of  the  thorax,  directly  in  front  of  the  middle  coxa?,  and  passing 
toward  and  nearly  to  the  middle  of  the  hinder  edge  of  the  second  abdom- 
inal segment  with  some  distinctness,  accompanied  on  the  second  and  third 
segments  by  other  lines  which  seem  to  indicate  the  veins  of  the  tegmina, 
the  first  mentioned  line  being  the  sutura  clavi ;  but  all  trace  of  lines  is  lost 
beyond  the  third  segment,  as  if  the  wings  did  not  extead  over  more  than 
half  the  abdomen  ;  on  the  specimen  preserved  on  a  side  view,  they  appear 
to  extend  to  the  hind  edge  of  the  sixth  abdominal  segment.  Attached  to 
the  posterior  extremity  of  the  abdomen  is  a  pair  of  stout  lappets,  nearly 
straight,  but  curving  slightly  outward,  equal,  about  twice  as  long  as  broad, 
rounded  and  very  slightly  produced  at  the  tip. 

In  a  specimen  (No.  70)  which  I  have  considered  an  immature  indi- 
vidual of  this  species,  but  which  may  possibly  be  a  Metrobates,  the  middle 
and  third  femora  are  of  equal  length. 

Length  of  body,  19.75mm;  of  head.  1.5mm;  of  thorax,  5rara  :  breadth  of 
anterior  extremity  of  thorax,  1  75mm ;  of  posterior  extremity,  3.5mm ;  of  sixth 
abdominal  segment,  2mm ;  length  of  fore  femora,  5ram ;  of  fore  tibia?,  5""" ; 
of  middle  femora,  12.5rara;  of  middle  tibise,  14mm;  of  hind  femora,  14""";  of 
hind  tibia?,  11.5mm;  of  first  joint  hind  tarsi,  2.3""";  of  abdominal  lappets, 
1.3mm  ;  breadth  of  hind  femora,  0.35"'ra ;  of  hind  tibia,  ().2"im  ;  of  hind  tarsi, 
0.1 5mm. 
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I  name  this  interesting  species  after  my  lamented  friend.  1  »r.  < '.  Still, 
of  Stockholm,  whose  marvelous  indnstrv  ami  keen  insight  int<i  tli--  structure 
01'  Hetniptera  is  known  to  ;ill  entomologists. 

Three  miles  HJI  the  mirth  lurk  nt'  the  Similkaineeii  Kiver,  British 
('olnmhia.  Three  specimens.  Nus.  70,  71  and  72,  73.  Geological  Survev 
nl'  (  'anada,  (I.  .M  .  I);i\vsuii,  ri  dlector. 

2.  TKLMATRECIU-.S  PARALLELUS. 
ri.  4,  Fig.  1. 

T\\o  specimens  ;ire  at  hand,  neither  of  them  quite  perfect.  The  species 
differs  markedly  from  the  preceding  (with  which  it  agrees  in  si/.c  i  in  the 
almost  perfectly  parallel  .sides  of  the  abdomen,  which  is  of  the  same  width 
as  the  thorax  ;  it  tapers  onlv  on  the  last  two  segments.  The  head  as  seen 
on  ;i  side  view  is  perhaps  .shorter  than  in  T.  stali,  and  verv  much  smaller 
than  the  thorax;  as  there,  liotli  it  and  the  thorax  are  minutely  scaKroiis. 
The  \\hole  l>od\  is  of  a  tolerably  uniform  dark  testaceous  color,  and  the 
segments  of  the  middle  of  the  abdomen  are  about  equally  lonu  and  Kroad. 
while  in  'i'.  stali  they  arc  nearly  twice  as  broad  as  long. 

Length  of  body,  2u""" ;  hn-iidth  of  thorax,  2.75mra;  of  sixth  al.dominal 
segment,  ~2  25mni :  length  of  fore  femora,  5-5.5""" ;  fore  til.ia-,  :.-"i..Y"" :  mid- 
dlefemora,  11-1.".' :  hind  femora,  13-15""". 

Twin  ('reek,  Wyoming.     Two  specimens,  Nos.  1-lilnl,   I.">u7ii. 

METROBATES   Qhler. 

A  >ingle  spe<-ie.s  nt'  this  genus  is  known,  inhabiting  the  eastern    I'nited 
Slates.      A  much  larger  and  somewhat  slenderer  form   appearing  to    liel. 
here  occurs  in  the  Florissant  lieds.       It  \\:is  provisionally  referred  liy  me  tu 
Ilidoliates  liefore  Metroliates  was  known  to  me  a ntopt ically. 

Mi:  I  i;n|;\'|  Eg      II  l.l.'NAUS. 


\\ix\\    considerably  elongated,  Imt  >olely  \<\    die  prolongation  of  the 

mesoiiotnm,  which  is  aliont  t\\ice  as  long  as  hroad.  thus  s.-p.-iratiiiL:  at    con- 


siderable distance  t  he  fore  and  after   leg>  ;    the   iilidoincii  is    no    longer   than 

voi.  \in  -  •_•:; 
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the  width  of  the  thorax  and  tapers  rapidly  to  a  point ;  the  wings  are  slender, 
pupa-form,  ovate  pads  having  a  subbasal  circular  macula,  a  central,  longi- 
tudinal costal  striga,  and  just  beyond  it  a  strongly  oblique,  subtriangular, 
costal  patch,  all  pallid  on  a  blackish  ground  ;  these  do  not  clearly  appear 
on  all  specimens.  The  head  is  not  well  preserved  on  any  specimen.  The 
legs  are  very  delicately  covered  with  short  and  exceedingly  fine  recumbent 
hairs,  and  fringed  beneath  with  an  almost  equally  delicate  series  of  short 
distant  spinules. 

Length  of  body,  7mm ;  breadth,  1.75mni;  length  of  fore  femora,  2mm; 
tibiae,  1.6mm;  tarsi,  l.l""11;  middle  femora,  4.25-6"™ ;  tibiae,  4  3mm ;  tarsi, 
2+nim  ;  hind  femora,  3.5-5.5mm  ;  tibiae,  4mm. 

Florissant.  Three  specimens,  of  which  one  is  immature,  Nos.  5525, 
10723,  12782. 

Family  REDUVIID^E  Stephens. 

This  family,  to  which  so  considerable  a  share  of  our  north  temperate 
bugs  belongs,  is  represented  in  the  European  Tertiaries  by  a  number  of 
species  and  genera  belonging  to  no  less  than  five  different  subfamilies.  All 
the  genera  are  modern  types.  The  Reduviina  are  the  more  common, 
Harpactor  having  six  species  at  Oeningen  and  Radoboj,  Evagoras  one  at 
Oeningen,  while  species  of  Reduvius  (in  a  broad  sense)  are  mentioned  as 
occurring  at  Aix  and  in  amber ;  the  Piratina  are  represented  by  a  Pirates 
at  Radoboj  ;  the  Acanthaspidina  by  a  Platymeris  in  amber ;  the  Stenopo- 
dina  by  two  species  of  Stenopoda  at  Oeningen,  and  the  Plceariina 'by  a 
Ploiaria  said  to  occur  at  Aix. 

Curiously  enough,  the  family  is  very  meagerly  displayed  at  present 
in  the  American  Tertiaries.  At  my  first  examination  many  species  were 
placed  here  provisionally  which  a  closer  study  showed  to  belong  elsewhere; 
and  even  the  "  Reduvius"  described  from  the  Green  River  beds  belongs, 
as  I  have  elsewhere  shown,  rather  to  the  Corizida.  There  remain  only  a 
couple  of  forms  at,  Florissant,  each  known  only  by  a  single  specimen,  to 
represent  this  great  family.  One  belongs  to  the  Acanthaspidina,  but  shows 
no  affinity  to  the  single  member  of  this  group  known  from  amber,  the  other 
to  the  Saicina,  and  both  must  be  referred  to  extinct  genera,  in  direct  and 
complete  opposition  to  the  European  Tertiary  Reduviidae  as  we  know  them 
to-day. 
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Sul.l.-umlv    ACAXT1I  ASl'l  I  >I  N  A    Stal. 

The  diilv  species  liitlicrto  roiiiid  t'ussil  iii  tliis  subfamily  group  i>  one 
(lescrilieil  many  years  a»-o  MS  a  I'laUnieris  li\  •(  iennar,  and  \VMS  found  in 
Prussian  amber.  'The  one  iriven  below  is  the  lirst  from  the  rocks. 


EOTHES  gen.  nov.  (r/d>9i). 

A  genus  iif  Acanthaspidina  of  unusually  slender  form.  Head  onlv  a 
little  longer  than  broad,  the  eyes  of  moderate  size  and  prominent,  the  part  in 
front  of  them  ahont  t\vice  as  long  as  the  postocular  part,  the  front  truncate 
and  slightly  cmarginate  ;  ocelli  large,  situated  opposite  the  hinder  edge  of 
the  eves,  separated  only  by  their  own  diameter  or  slightly  more  than  that. 
Antenna'  apparently  seated  on  small  prominences  somewhat  in  advance  (,f 
the  eves,  the  prominences  with  a  small  exterior  spine;  first  joint  lon^>  -i. 
longer  than  the  width  of  the  thorax,  second  and  third  joints  subequal,  and 
a  little  slenderer  and  shorter  than  the  scarcely  incrassated  terminal  joint, 
the  whole  nearly  two-thirds  as  long  as  the  body.  Thorax  as  a  whole 
cuneiform,  tapering  forward  regularly  but  not  strongly,  the  sides  ah 
straight,  the  tapering  portion  scarcely  shorter  than  its  breadth,  unarmed  ; 
-ciiielluni  \-en  tapering,  pointed,  but  h.mlh  produced  into  a  spine  I  egs 
long  and  slender,  wholly  unarmed,  similar  in  form  to  those  of  (>p-ico  tus, 
the  first  hind  tarsal  joint  nearly  twice  as  long  as  the  second  and  third 
together.  Hemelytra  slender,  with  no  prominent  veins,  the  corium  elon- 
gated externally,  the  membranal  suture  \<T\  oblique  and  sinuous. 

Apparently  nearest  to  Opsicoetus  Kin-,  this  genus  diller>  from  it  in  its 
much  slenderer  form,  the.  want  of  a  strongly  constricted  neck,  and  the 
sloiitne.-s  of  the  terminal  joints  of  the  antenna'  :  the  structure  of  the  tarsi  is 
also  peculiar. 

A  single  species  is  known. 

EOTIIKS    ELKCANS. 

PI.  26,  Fig.  5. 

The    whole   body  is   dark,    but    is    marked    laterally    1>\    a    black    stripe 
which  follows  tin-  outer  margin  of  the  thorax  viewed  from  above,  from  the 
base  of  the  bemelytra   forward,  and    appear-    to  crOSS  also  the  head,  follow 
ing  the  inner   margin  oi'   thee\e   and    terminating   on    the    front.  the  whole 
tolerably  straight    and    continuous,  with    a  >lii;ht    angle  in  pas>in^    from  the 
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thorax  to  the  head  ;  besides  this  the  disk  of  the  thorax  is  darker,  leaving 
of  a  lighter  color  nearly  the  whole  anterior  lobe  and  the  outer  posterior 
angles  within  the  black  stripe,  and  the  whole  thorax  is  rather  distantly  and 
heavily  punctate  with  black ;  the  scutellum  is  also  light  colored,  narrowly 
margined  with  blackish  on  all  sides,  but  heavily  in  the  lateral  angles.  The 
hemelytra  have  the  corium  dusky  and  the  membrane  fuliginous,  the  former 
with  the  veins  punctate  in  black.  Legs  pale  and  uniform,  except  that  the 
tips  of  the  tibia;  and  the  tarsi  are  dusky ;  these  are  also  clothed  with  exces- 
sively fine  hairs. 

Length  of  body,  10.15mm;  breadth  of  thorax  ia  front,  1.08mm;  at  great- 
est, 1.75mm;  of  abdomen,  2.25mm ;  length  of  antenna;,  5.6mm ;  their  apical 
joint,  1.55ram;  fore  femora,  2.65mm ;  middle  femora,  2.75ram;  hind  femora, 
3.4mm;  hind  tibia;,  4.45'"'11 ;  tarsi,  1.45mm;  first  tarsal  joint,  0.9mm. 

Florissant.     One  specimen,  No.  12469. 

Subfamily   SAICINA   Stal. 

The  species  described  below  is  the  only  one  of  this  subfamily  which 
has  ever  been  recognized  in  a  fossil  state. 

TAGALODES  gen.  nov.  (Tagalis,  nom.  gen.). 

Body  elongated,  of  nearly  uniform  width.  Head,  including  the  eyes, 
considerably  broader  than  long,  advanced  considerably  and  rather  broadly 
in  front  of  the  eyes ;  no  ocelli ;  rostrum  considerably  longer  than  the  head, 
the  basal  joint  longer  than  the  two  subequal  apical  joints.  Thorax  rapidly 
tapering  in  front,  the  head  separated  from  it  by  a  short  constricted  neck, 
broadest  posteriorly  and  slightly  broader  than  the  abdomen,  and  here  angu- 
late,  the  angle  not  produced  laterally  as  a  spine ;  scutellum  triangular,  of 
about  equal  length  and  breadth,  the  posterior  angle  more  acute  than  the 
others  by  the  slight  emargination  of  the  sides,  but  not  produced  into  a  spine 
nor  even  pointed.  Legs  long  and  slender,  unarmed,  the  femora  and  tibia? 
of  nearly  equal  length,  those  of  the  hin'd  legs  much  longer  than  the  others, 
all  the  tarsi  very  short,  very  slender,  cylindrical,  armed  with  a  pair  of  claws. 

A  single  species  is  known. 

Allied  to  Tagalis  Stal,  from  which  it  differs  in  the  relative  brevity  of 
the  thorax  and  the  absence  of  any  median  constriction,  the  simple  angular 
posterior  termination  of  the  scutellum,  the  absence  of  spinulation  on  the  fore 
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femora,  and  the  c\-liii(lric;il  ch;i racter  « if  the  tarsal  joints.      Taualis  i.-  kim\\ii 
to  me  niilv  by  St.-il's  description. 

TAGALOUKS   IM.KMIS. 
PI.  lit;,  Fitf.  15. 

.\  single  specimen  is  preserved,  seen  mi  :i  ilursal   vir\v  \vitli   tin-   w 
of  one  side  lost,  of  the  other  partially  expanded.     The  head  and  thorax  an- 

vcr\-  dark  and  unit'onn,  tin-  hnncl\  tra  \\ith  tlie  corium,  like  the  abdomen, 
dark  testaceous,  the  membrane  pale  fuliginous  ;  tin;  veins  of  the  niombi 
sho\v  a  pair  of  very  elongated  parallel  loops  running  more  than  half  wav  to 
the  margin,  the  uppei-  the  liroader  ami  more  distinct  (the  lower  not  >liown  on 
the  plate  i.  1/ihM  al  edges  of  the  scntelluin  sli^hth'  nia ruinate,  thescutellum 
it-elf  with  faint  transverse  siileation- ;  surface  of  the  thorax  slightly  and 
liroadl  v  n  1^-11  lose.  Le^-s  pale  testaceous,  the  femora  duskier  toward  the  a 

Length  of  l.ody,  11.7.") ';    l.readth,  :).r"IU;   K-ngth  of  heinelytra,  7       . 

niiil.lle  femora,   t: ;   tihi;e,  4""";  tarsi,  1""";   hind  tibiae,  ". 

Florissant.      <  hie  specimen.  \o.  L'fJ'.iii. 

Family   TINGIDIDyE    Fieber. 

N'earlv  all  the  principal    Kuropcan  Tertiary   deposits  have  furnished    a 

single,  I  mt  only  a  single,  species  of  this  family  of  delicate  Hemiptera.     That 

at  Ai\  is  only  known  as  \-et  1>\    Serre-'s  reference  '»  a  species  of   i'i: 

which  he  compares  to  T  cardni.  now  placed  in  l'h\  llontocheila.  N'o\-;ik 
ti^ures  a  species  of  M  niaiitliia  I'rom  K rotten-, c,  Heera  ver\- uK-cur  •  Tin^is 
from  KadoKoj,  and  a  ,-pecies  I'm  in  (  )eiiingfii,  well  marked  with  long  antenna'. 
in  one  place  as  a  Tin^is,  in  another  as  a  Monanthia,  which  is  more  correctly 
n-feralile  to  the  latter;  lint  wlnt  i-  of  greater  interest  i-  an  anilier 
referreil  to  'I'iii'jis  li\  (lerinar  which  lielon--  to  the  geim-  F.otin-: 

l).-li>w  fora  Florid-ant   species,  with  exceptionally  long  antennae.     A 

of  Monanthia  also  occurs  at  l''loris-ani.  apparent^  in-arl\-  related 
to  the  (  (eiiin^en  form  hut  with  stouter  antenii:c,  and  an  obscure  form  from 
the  -,ame  locality  i-  prohablv  reteralile  to  I'iesina. 

I'l  i:sM.\    St    Far--eau  and  Serville. 

\ofo.--ils     ha\e     lleretot'ol'e     I  ie,  M|    1'el  el'l'ed    (o     this 

mp  apart  among  the  Tingididae,  and  which  is  better   known  in   the  ( ild 
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World  (Europe  and  Africa)  than  in  the  New,  but  a  single  specimen  from 
Florissant  seems  to  be  referable  here  better  than  elsewhere. 

PlESMA?    ROTUNDA. 
PL  23,  Fig.  6. 

A  single  insect,  poorly  preserved,  and  showing  a  dorsal  view  is  dubi- 
ously referred  here ;  if  correctly,  then  the  extreme  convexity  of  the  costal 
area  of  the  hemelytra  is  characteristic  of  the  species,  as  I  find  no  modern 
type  with  so  rotund  a  form.  The  head  projects  considerably  in  front  of  the 
eyes  in  two  parallel  processes  nearly  as  long  as  the  rest  of  the  head ;  the 
head  is  only  a  little  narrower  than  the  quadrangular  thorax,  which  is  nearly 
a  third  broader  than  long  and  tapers  slightly  forward.  The  abdomen  is 
subcircular.  The  legs  and  head  appendages  are  not  preserved,  but  the 
hemelytra  slightly  surpass  the  abdomen,  and  the  membrane,  which  occu- 
pies about  a  third  of  them,  is  filled  with  very  faint  and  very  large  cells, 
through  the  meshes  of  which  three  or  four  oblique  veins  pass  to  the  margin; 
the  costal  margin  is  followed  immediately  by  a  slight  vein  connected  with 
the  costa  by  feeble  cross-veins,  making  subquadrate  cells. 

Length  of  body,  3.5mra  ;  including  hemelytra,  3.75mra ;  breadth  of  thorax, 
lmm ;  abdomen,  1.65mm. 

Florissant.     One  specimen,  No.  7617. 

MONANTHIA  St.  Fargeau  and  Serville. 

As  stated  under  the  family,  two  species  of  this  genus  have  been  found 
in  the  European  Tertiaries,  one  at  Oeningen  and  the  other  at  Krottensee, 
and  were  so  referred  by  their  describers.  They  differ  considerably  from 
one  another,  and  the  species  we  add  here  differs  as  much  from  each  as  they 
from  each  other.  The  characteristic  features  of  the  Oeningen  species  are  the 
long  antennae,  which  are  as  long  as  the  width  of  the  closed  hemelytra,  and 
the  very  narrow  head;  of  the  Krottensee  species  (which  seems  to  ap- 
proach M.  quadrimaculata  Wolff  sp.  and  M.  wolftii  Fieb.,  both  of  Europe; 
see  the  figures  by  Snellen),  the  sinuous  costal  margin  of  the  hemelytra  and 
the  sinuous  narrowing  of  the  thorax ;  and  of  the  Florissant  species  the  at 
first  biseriate,  afterwards  triseriate,  arrangement  of  the  reticulation  of  the 
costal  area,  and  the  tumid  form  of  the  regularly  tapering  thorax  combined 
with  tlui  broad  head. 


BEMIPTEKA—  HKTKUOl'TKKA—  TIN(iII)ll).K. 

Mi  IN  AN  i  MIA    vi.i  I;I;NA. 

PI.  !•:;,  Pigs.  5,  !i. 
l>odv  uniforml    dark,  tin-  head  and  thorax  with  much  tin-  s.-nm- 


as  Kotingis,  tin-  thorax  being  largest  ju>t  in  advance  of  tin-  rounded  ha>e  and 
tapering  forward,  the  head  included,  giving  it  much  the  form  of  a  Xya  an;. 
<  >rthoptcra  ;  as  in  Foting  i-.  there  are  no  lateral  vesicles  ;  the  abdomen  i- 
ovate  and  broader  tliiin  the  thorax.  Antennni  nearly  as  long'  as  tin-  \\  idth 
nt  tin  abdomen,  ur  slightly  shorter  than  the  head  and  thorax  together;  lir-i 
t\\o  joints  similar  and  stout,  tin-  !ir>t  a  little  longer  than  broad,  the  second 
of  '-ijiial  length  and  lireadlh,  the  third  Blender  and  elongated,  nearly  as  I 
as  the  thorax,  the  fourth  clavate,  as  long  as  the  first  two  together,  hut  not 
quite  so  stout  as  thev  and  as  naked  as  the  rest  of  the  antenna.  Leg>  rather 
short  and  stout,  the  hind  i'emora  ju>t  reaching  the  edge  of  the  hemelvtra. 
These  extend  somewhat  beyond  the  abdomen  and  are  .-oim-u-hai  coarseh 

.  * 

reticulate,  biseriately  arranged    on  the  liasal  half   of  the  costal  area,  triseri- 

atel\     beyond. 

.  . 

Length  of  hody,  ±7-:;""";   breadth  of  thorax,  1"""  :   abdomen,  1.2-1.  ! 
1.  -ii-th  of  antenna',   1.1.  V1"". 

Florissant       Six  specimens,  N,,s.  2:149,  3881,  4387,  6787,  7s  1!'.  :'«;72. 

F()'|'1N(!1S   gen.   nov.    (tjm,   Tingis,    nom.   gen 

Head  triangular,  about  equally  long  and  broad  :  antenn.-e  of  excessive 
length,  almost  as  long  as  the  body  and  very  slender,  the  ".Teat  length 
laru'-'K  due  to  the  prolongation  of  the  middle  joints,  the  last  joinl  \  ei-\  deli- 
cately enlarged  so  as  to  lie  faintly  clavate,  the  club  \er\  Imii:  and  slender. 
The  jiroiiotum  is  short,  narrowest  in  front  where  it  eijiiaU  tin-  head,  truncate 
both  at  base  and  ajiex.  Thorax  tapei-ing  forward  n  ith  no  \  e-ienlar  enlarge- 
ments. Abdomen  oval.  Legs  very  long-  and  >lender.  all  the  femora  o| 

liearK     equal    length,   the    t  i  1  li.'e  .  if  >i  mi  la  r   length,   I  ll«'  whole    le^'  HearK    as  1 

a-  the  te-mina.  These  are  liroad  and  \  erv  long,  extending  well  beyond  the 
bod\,  iri-eM-ularlv  and  more  or  le>s  tinel\  and  unit<>rml\  reticulate  thnwigh- 
oiit,  the  broad  co.-tal  area  as  irn-gular  88  elsewhere, 

The  genu>  |ierha|is  falls  in  the  neighborhood  of  (  iar".a]ihia    Sial. 

T^o  specie-  are  known,  one  found  in  l'ru>sian  amber.  L.  quinquecari- 
nata  <  i  i  TII  i.  Bp.,  \\  ith  carinate  and  n  uularK  tapering  proiiot  urn  and  t  he  . 
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tal  area  of  the  hemelytra  of  uniform  width  ;  and  the  species  described  below 
from  Florissant  with  smooth  and  tumid  pronotum  and  the  costal  area  of  the 
hemelytra  enlarging  apically.  They  differ  also  in  the  length  of  the  last 
antennal  joint. 

EOTINGIS    ANTENNATA. 
PI.  23,  Figs.  1,  3. 

Two  specimens,  both  figured,  were  all  that  were  seen  of  this  species 
when  it  was  described ;  one  shows  a  dorsal  view,  the  other  lies  more  upon 
its  side ;  of  the  former  the  median  projection  in  front  of  the  head,  shown 
upon  the  plate,  is  a  mistake,  and  the  two  appendages  can  not  be  regarded 
as  antennae,  a  portion  of  one  of  which  crosses  the  right  fore  femur ;  the  right- 
hand  apparent  appendage  of  the  head  is  probably  the  rostrum,  but  its 
apparent  distal  half  is  a  mere  discoloration  of  the  stone  at  a  different  level; 
the  left  hand  one  is  probably  the  left  fore  femur,  a  broken  fragment  of  which 
or  of  a  tibia  appears  as  if  attached  below  to  the  pronotum.  The  color 
appears  to  be  uniformly  dark,  the  legs  perhaps  a  little  paler.  The  last 
antennal  joint  is  as  long  as  the  elongated  middle  joints,  but  it  enlarges  grad- 
ually toward  the  tip,  and  then,  at  a  distance  from  the  tip  of  twice  its  breadth, 
suddenl}'  diminishes  and  is  rounded  off.  The  prothorax  is  largest  a  little 
behind  the  middle,  and  tapers  considerably  in  front,  being  tumid  whether 
viewed  laterally  or  from  above,  but  especially  the  former ;  it  is  well  rounded 
posteriorly,  truncate  anteriorly,  and  smooth.  The  hemelytra  extend  far 
beyond  the  abdomen,  and  are  filled  with  an  entirely  irregular  reticulation, 
in  which  the  meshes  are  approximately  of  the  same  size  and  of  about  the 
diameter  of  the  antennal  club;  the  longitudinal  vein  delimiting  the  costal 
area  runs  parallel  to  and  distant  from  the  costal  margin  in  the  basal  half  of 
the  hemelytra,  and  then  diverges  gradually  from  it  in  a  graceful  curve. 

Length  of  body,  3.65mm;  including  tegmina,  4.5mra ;  of  tegmina, 
3.75mm;  breadth  of  thorax,  l.lmm;  length  of  antennas,  3. 75mm  ;  hind  femora, 
1.25mm. 

Florissant.     Four  specimens,  Nos.  2698,  4365,  5596,  10763. 

Family  ACANTHIID^  Leach. 

The  only  fossil  that  has  ever  been  referred  to  this  limited  group  is  the 
one  described  foelow. 


BEM1PTEBA—  HETEROPTEBA—  <  A.PSID  E. 

LY<T<K'0|MS    Halm. 

Tliis  '_;eniis,  found  in  the  north  temperate  regions  >,\'  both  the  <  >ld  and 
\c-\v  \Vurlds.  Inn  more  abundant  in  tin-  latter,  has  not  before  l.t.-en  found 
ib,sil.  'I'lu-  single  species  from  the  (in-eii  Kiver  heds  which  \ve  place  hen- 
was  t'unnerl\-  rel'erred.  doubtful!  v.  to  llh  vparnchronius. 

LYCTOCORIS  TERREUS. 

I'l.  7,  Fig.  20. 
/:'i.//i«n»r/ir«imMi.'  (.  rrmi  s.-udd.,  l!nl'.  IT.  S.  i;,-.d.  Geogr.  Surv.  Terr.,  IV,770-7T1  (1878). 


A  single  poor  specimen  apparently  belongs  to  this  subfamilv.  Imt  i> 
too  imperfect  to  locate  with  any  precision.  The  body  is  of  nearl\  e.pud 
width,  Imt  with  a  full  abdomen.  The  head  is  broken,  lint  is  as  broad  at  has,- 
as  the  tip  of  the  thorax,  has  a  rounded-angular  front,  and  its  surface  most 
minutelv  punctulate.  I  'he  thorax  was  broadest  behind,  the  side-,  tapering 
>li^htlv,  and  yx-ntlv  convex,  the  front  border  broadly  and  shallowlv  con- 
cave, the  hind  border  straight,  more  than  twice  as  broad  as  the  median 
length,  the  surface,  like  that  of  the  head,  with  faint  distant  puncture.-.. 
Sciitcllum  rather  small,  triangular,  pointed,  of  equal  length  and  breadth, 
about  as  IOHL;-  as  the  thorax,  its  surface  like  that  of  the  thorax,  but  with  mor-- 
distinct  punctures.  Abdomen  full,  well  rounded,  and  v,-r\  n-j  ular.  'I 
miiri  olisciire  (but  perhaps  extending  only  a  little  beyond  the  .sciitellnm 

Length  of  body,  I""":  of  head,  0.6mm  ;  of  thorax,  ()C  ......  ;   of  -.cutellum, 

0.7""":    lir.-a.hh  of  head,   11"'":    of  thorax.    1..Y""1;    of  abdomen.  •_'  1 

lireeii   Kiver,   \\'\omin^-.      (  )ne  sp.-cimen,   \,i.    ll'.ij. 

Family  CAPSID^G  Westwood. 

\Vith  the  exception  of  a  Miris,  reported  over  half  a  centiirx  ago  from 
Ai\  and  never  vet  described,  all  the  Kuropeau  fossils  of  this  -roU|>  known 
up  to  the  present  time  are  from  amber.  Thu>  (  rravenhorst  loii^-  a-o  referred 
half  a  dozen  species  I'rom  amber  to  Miri>  and  <  'ap-n-.  and  (iermar  later 
de-cribed  as  manv  a>  thirteen  species  of  l'h\  tOCOris  from  the  same  d<-p,. 
The-M-  LTeiiei-a  were  then  a^i'd  in  a  tar  broader  >en>e  than  now.  and  the 
s  of  (  iermar  >ho\v  at  once  that  several  genera  are  in  be  found  amonir 


362  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

them.  If  we  were  to  base  our  judgment  on  the  comparisons  with  the  mod- 
ern species  which  Gravenhorst  and  Germar  in  nearly  every  case  instituted, 
we  should  reach  the  conclusion  that  the  Capsina  alone  had  been  found,  and 
that  no  less  than  half  the  divisions  which  Renter  founded  in  this  subfamily 
were  present  and  a  large  number  of  genera.  Thus  of  the  Plagiognatharia 
we  have  Harpocera ;  of  the  Oncotylaria,  Hoploniachus  (two  species)  and 
Oncotylus;  of  the  (Jyllocoraria,  JEtorhinus  and  Systellonotus  ;  of  the  Cap- 
saria,  Capsus,  Orthops,  and  Lygus  ;  of  the  Phytocoraria,  Homodemus, 
Dichrooscytus,  and  Phytocoris  ;  and  of  the  Loparia,  Lopus ;  in  all  a  dozen 
genera,  and  there  is  at  least  one  other  among  those  species  figured  by  Ger- 
mar which  were  unaccompanied  by  comparisons  with  modern  types. 

In  America  we  have  four  of  these  divisions  represented,  viz  :  Cylloco- 
raria  by  Closterocoris ;  Capsaria  by  Capsus  (two  species)  and  Poecilocap- 
sns  (five  species);  Phytocoraria  by  Aporema;  and  Loparia  by  Hadronema; 
while  Bryocoraria,  not  recognized  in  amber,  is  represented  by  two  species 
of  Carmelus  and  one  of  Fuscus.  All  of  these  come  from  Florissant. 

It  thus  appears  that  we  may  recognize  among  the  fossils  every  one  of 
the  divisions  instituted  in  the  family  by  Renter  that  have  any  considerable 
present  development  of  species,  excepting  only  the  Miraria,  and  to  cover  the 
possibilities  of  this  also  there  are  two  species  of  Miris  not  referred  to  mod- 
ern genera,  one  mentioned  by  Gravenhorst  from  amber  and  one  bv  Curtis 
at  Aix.  It  may  also  be  noticed  that  the  assemblage  of  fossil  forms  shows 
as  a  whole  a  leaning  toward  American  types,  more  noticeable,  however, 
among  the  American  than  the  European  forms,  the  more  striking  being  in 
the  development  of  the  Loparia  and  Bryocoraria.  Not  too  much  stress, 
however,  should  here  be  placed  upon  these  considerations,  as  a  reexamina- 
tion  of  the  amber  types  is  necessary  before  certain  conclusions  can  be 
drawn,  and  the  affinities  of  several  of  the  Florissant  forms  is  vague  at  the 
best. 

CLOSTEROCORIS  Uhler. 

A  single  species  exists  in  a  living  state  in  our  western  Territories,  with 
which  a  single  striking  and  not  uncommon  Florissant  species  agrees  well 
in  structure  but  from  which  it  differs  considerably  in  markings.  The  ter- 
minal joints  of  the  fossil  species  appear  to  be  relatively  longer  and  the  sec- 
ond joint  relatively  shorter  than  in  the  existing  type. 


BEMIPTEBA— HETBEOPTBEA— CAPSID^J.  :;ij:; 

(  'l.o-TKKOCoKIs     KI.Ki;  \ 

I'l.  -Jl.   I'.-.  7. 

Head   suh<|uadrate,  light    colored,  with  a    lilack    jiatrli  posteriorly  next 
the  eves.      Antenna-  with  tin-  tirst  joint  lilack,  as  long  as  the  thorax,  stouter 
than  the  tibia-,  tlie  remaining    joints  lilackish    I'U.M-OII-.,  tlie  ajiical  paler.  -,-c 
ond  joint  halt'  as  long  as  the  liemeK  tra,  third  a  little  lunger  than  the  t'uiirth. 
ami  with  it  nearly  a>  long  as  the  lirst  two,  the  whole  as  long  as  thorax  and 
hemelytra  combined.     Thorax  more  tumid  at  the-  base  than  in  our  li\ 
C.  ornatns,  but   otheru  isc  of  the  same  shape,  the  base  slightly  more  than 
twice  as  broad    a>  the  apex,  pale,  \\itli  a  median  and  on  earh  side  a  lateral, 

liroad,  deep  black  stripe,  broadening  posteriorly;  scutelluni  pale,  except 
tor  a  broad,  dusky  transverse  band  at  base.  Eemelytra  pale,  except  a  slen- 
der, deep  black,  costal  stripe  extending  the  whole  length  of  the  coriiiin,  and 
a  dark  fiiM-oiis  belt  which  occupies  the  whole  clavns  and.  as  that  of  mie  side 
unites  with  the  other,  l'ollo\\>  down  the  inner  inari:in  of  the  hemeK  tra. 
lading  out  on  the  more  or  less  but  generally  slightly  int'ninated  membrane, 
the  metnbranal  sutm-c  >ometimes  heavily  infumated  or  infuscated.  I. 
pale  fuscous,  the  tip>  of  the  hind  femora  and  to  a  less  extent  tlie  ba-es  of 
the  hind  tibin-  broadly  and  heavily  obscured,  as  are  also  to  a  less  depth  all 
the  tar.M  and  the  tips  of  the  tibia-. 

Length   of  body  and   closed   hemelytra,  7.2.0""";    breadth   of  thorax  at 
base,    2.4mm;   length    of  antennae,    9.7mm;    first  joint,    1.5""";   >ec,,nd  joint, 

3.5 ;    third    joint,    ±.V"m ;    fourth  joint,    -2:2mm ;    hemelytra,    (J.7.".   ":     hind 

femora,  :;.*;:.""";  tibi.-i-.  4.85mm;  tarsi,  1.15""". 

Florissant.     Fight  specimens,  Nos.  2lsi,  2;,3:i,  -I'JSS  and  4:;i;:>.  -- 
lL".i7'.i.  l-J'.tsl,  14202,  li;41!». 

CARMELUS  Distant. 

The    tWO    >pecies    from    I-'lorissallt    described    Itelow    a^ree   80    Well    ill   -VII- 

eral  features  with  the  two  species  of  this  -eim-  from  Panama  tigmvd  t>v 
Distant,  and  especially  with  C.  parvns,  that  I  place  them  here,  though  they 
do  not  agree  \\itli  his  dcM-riptions  a>  regard >  the  antenna1,  the  -ec,.nd  joint 
being  relatively  longer  than  he  describes  it,  though  no  longer  than  ui\.-u 

in  both  hi>  (inures.     The\  are  certainly  not  far  removed  from   Ph\tor 

involut  n>  (  Jerin.  Ire  'in  amber. 

•  1'iiriiK  fin. 
a  I.I]MTIII^  ri'^nliirly  willi  ntr:iii;lit  cil>;i.|in-  -.ul.  .  1.  ' '.  y  inide 

Tlmr:i\    II  ii  Hi'  or  ICH.H  t  1 1  III  ill.    tli.-   I   I  |>r  I  MIL;   -nil'-  ill.sl  Ilirl  U    rom  t-\ 'J.    i 


364  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

1.  CARMELUS  GKAVATUS. 

PI.  24,  Fig.  10. 

Body  very  regularly  oval,  the  hinder  extremity  the  broader.  Head 
triangularly  but  rather  broadly  produced  in  front  of  the  eyes  ;  first  joint  of 
antennae  a  little  shorter  than  the  head,  second  about  two  and  a  half  times 
as  long  as  the  first,  the  succeeding  together  as  long  as  the  second.  Thorax 
uniform  fuscous,  darker  or  lighter  in  tone,  the  surface  smooth,  the  base 
about  two  and  a  half  times  broader  than  the  apex,  the  apex  roundly  and 
weakly  emarginate,  the  base  gently  and  regularly  convex,  the  sides  oblique 
and  straight.  Scutellum  dark,  the  lateral  edges  transversely  pectinate. 
Hemelytra  uniformly  dusky  except  for  a  deeper  tint  at  the  outer  extremi- 
ties of  the  clavus  and  cuneus. 

Length,  5mm  ;  breadth,  2.25mm. 

Florissant.  Eight  specimens,  Nos.  3669,  5300,  6220,  10418,  11230, 
12457,  12475,  14208. 

2.  CARMELUS  SEPOSITUS. 

PI.  94,  Fig.  6. 

Body  ovate,  larger  at  the  anterior  than  at  the  posterior  end  or  of  equal 
size.  Head  scarcely  advanced  in  front  of  the  eyes,  broadly  rounded  ;  first 
joint  of  antennae  about  as  long  as  the  head,  the  second  about  two  and  a 
half  times  longer  than  the  first,  the  succeeding  together  as  long  as  the 
second.  Thorax  uniformly  dark,  the  surface  smooth,  the  base  two  and  a 
half  times  as  broad  as  the  apex,  the  apex  gently,  regularly,  and  roundly 
emarginate,  the  base  very  gently  convex,  almost  transverse,  the  oblique 
and  narrowing  sides  distinctly,  sometimes  considerably,  convex,  giving  a 
roundness  to  the  front  of  the  body.  Scutellum  dark.  Hemelytra  dark, 
slightly  duskier  at  the  outer  extremities  of  the  corium  and  cuneus,  the 
membrane  faintly  fuliginous. 

Length,  5  5mm  ;  breadth,  2.2mm. 

Florissant.     Three  specimens,  Nos.  8206,  11017  and  13558.  12103. 

FUSCUS  Distant, 

To  this  genus,  founded  on  a  species  from  Guatemala,  I  ref  ^r  with  much 
hesitation  a  single  form  from  Florissant,  which  bears  a  close  general  resem- 
blance to  the  species  I  have  placed  in  Carmelus,  but  has  much  shorter  and 
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stouter  liiinl  II-M-S.  The  lirsl  joint  n|'  tin-  antenna-  nl'  tin-  fossil,  hmve\er,  is 
stniitiT  tlifin  in  Fiisrus  ami  tin-  second  joinl  nut  su  distinctly  incrassated  at 
the  apex. 

FUSCUS?    F.ECATUS. 

I  'I.  22,  Fig.  5. 

Head  rather  broadly  angulate  in  front;  first  joint  of  antenna'  distinctly 
shorter  than  the  head,  moderately  stout  and  uniform;  the  second  joint 
relatively  slender,  scarcely  larger  apicallv,  about  three  times  longer  than 
tin-  lirst.  liostrnm  reaching  the  coxae  of  middle  legs.  Thorax  punctate, 
blackish  fnsruiis.  posteriorly  two  or  two  and  a  half  times  as  broad  as  ante- 
riorly, both  bast-  and  apex  nearly  truncate,  the  sides  oblique,  straight 
Scntellnin  of  the  color  of  the  thorax.  Hemelytra  dark,  the  color  inti-n-ilied 
along  the  inner  margin  of  the  clavus  and  at  the  outer  extremities  of  tin- 
corinni  ami  ciim-us.  Legs  dusky,  the  hind  femora  stout,  twice  as  thick  as 
the  tibia-  and  shorter  than  they. 

Length,  ()"""  ;  breadth,  2.25""". 

Florissant.     Five  specimens,  Nos.  430,  4563,  4741,  13308,  14201. 

I'CKCILOCAPSUS  Renter. 

This  genus,  fairlv  rich  in  species  in  both  the  I'liited  St.-»tes  and  Mexico, 
and  peculiar  to  the  New  World,  appears  to  be  represented  at  Klori->ant  hv 
live  tol'  -ra  lily  closely  allied  species,  which  bear  no  close  resemblance  to  an\  of 
the  amber  (  'apsid.M-  Tin-  first  antennal  joint  in  all  is  of  a  similar,  the  second 
of  a  somewhat  dissimilar,  length. 

/',;/./.  .  i.  •  of    /'•'  Oiloi  "; 

Nni  ni  win  n  siilrs  nl'  thorax  convex;    s  'I'l.'iil  jiiint  nl'  ;int  '•!!  n,i'    twice  or  a  liltlr  nmri'  tlian  t»  in-  as  1 

I  he  lir.-l. 
Tlmrax  MI  H  Mill  ;  tegmiua  heavily  mui  k<-.l  ;  olavns  obscnre  .........................  1.   r.  /rrmnnin. 

Th"  I'M  \  |iiiin  'l:i;r  ;    teg  .....  ia  fai  nl  I  v  ni.trUnl  :   olaVUB  clear  .........................  'J.    /'.  n  It 

Narrowing  sides  of  tl  n^ln:  .-i-i'i'ini  .jmni  of  antennra  mnoh  leaaor  mooL  inon-  tlian  iu 

lon^  MS  tin-  Hi  si. 
Sri'iMn!  .j'lini  nl  '  MM!  fii  ii  :i-  sc:iri'"ly  half  MS  ]nn^  a^'Min  as  tin-  lust  ...................  ;!.    /' 

Si  'CM,  nl  ji  i;  n  I  of  ant  i'ii  n  '•  t  In  i  '    1  1  mi's  M>  1  1  in  ^  -is  I  In-  tir.st. 

II  .....  >th  ;  acntellam  sharply  angled  ....................................  -I.   /'.  in/"- 

Thorax  imiu'lati'  :   sriili'lliini  riiuinll\   au^lril  ...................................  ."'.    /'.  •>*'•  ntii*. 


1  .    I'll.l'll.oc  M'srs     KKKMONTII. 

n.  L-I.  Fig.  3. 

\u  elegant  and    \\ell  marki-d  species  not    distantly    related    to    |  '.  ,,nia- 
t  n  his  i  Mai    of  .  \lr\ico.  but  differing  in  the  markings  and  in  the  uniform  thorax. 
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Head  uniformly  dark,  the  sides  of  the  frontal  prominence  full ;  basal  joint 
of  antennae  barely  shorter  than  the  head,  rather  slender,  a  little  thickened 
apically ;  second  joint  about  two  and  a  quarter  times  longer  than  the  basal 
joint,  scarcely  incrassated  apically,  the  slender  succeeding  joints  together 
about  as  long  as  the  second.  Thorax  more  than  twice  as  broad  at  base  as 
at  apex,  the  apex  einarginate,  the  base  regularly  arcuate,  the  tapering  sides 
distinctly  though  not  strongly  convex,  the  whole  blackish  infumate,  and 
smooth,  in  no  way  punctate,  which  is  exceptional  in  Poecilocapsus.  Scu- 
tellum  pale  with  a  black  edging.  Hemelytra  pale  or  light  colored,  with 
the  whole  of  the  clavus  black,  a  large,  transverse,  fuliginous  cloud  at  the 
outer  extremity  of  the  corium  crossing  the  interior  half  of  the  hemelytra  as 
a  narrow  and  vague  stripe,  and  again  enlarging,  but  more  obscurely,  at  the 
inner  termination  of  the  corium,  and  accompanied  by  a  much  smaller  infus- 
cation  of  the  outer  tip  of  the  cuneus. 

Length  of  body,  6.75mra  ;  breadth  of  thorax,  2mm ;  length  of  second 
antennal  joint,  1.7""". 

Named  for  one  of  the  earliest  scientific  explorers  of  the  Rocky  Mount- 
ains, Gen.  John  C.  Fremont. 

Florissant.  Five  specimens,  Nos.  8631,  9500,  12284,  13554,  and  of 
the  Princeton  Collection,  1.845. 

2.    PcECILOCAPSUS    VETEKANDUS. 
PI.  24,  Fig.  9. 

Head  but  slightly  produced  in  front  of  the  eyes,  dark ;  basal  joint  of 
antennae  distinctly  shorter  than  the  head,  a  little  incrassated  apically ;  sec- 
ond twice  as  long  as  the  first,  its  greater  size  distally  than  proximally 
scarcely  perceptible,  the  slender  succeeding  joints  not  fully  preserved  on 
either  specimen  ;  rostrum  nearly  reaching  the  hind  coxse.  Thorax  fully 
two  and  a  half  times  broader  at  base  than  at  apex,  but  otherwise  shaped 
exactly  as  in  P.  fremontii,  the  color  blackish  fuliginous,  the  surface  punctate 
with  moderately  distant  minute  black  dots.  Scutellum  of  the  color  of  the 
thorax.  Hemelytra  pallid  throughout  but  the  inner  edge  infuscated,  and 
slight  infumated  spots  at  the  outer  tip  of  the  corium  and  cuneus. 

Length  of -body,  5.8mm ;  breadth  of  thorax,  2.1""";  length  of  second 
antennal  joint,  1.45""". 

Florissant.     Three  specimens,  Nos.  8648,  8849,  11785  and  12076. 


BBM1PTEBA— HBTBKOPTBEA— CAPSID^J. 

.'I.     PI  M  ll.orAi'srs    vi.'l  BKNO81  8. 

This  species  closelv  resembles  I'.  t'rciiMiutii.  luit  dilfers  somewhat  in 
niarkimjs  and  Mllicll  ill  tllr  form  of  tin-  thorax  :unl  tin-  lemjth  »\'  tin-  second 
antennal  joint.  The  hr;nl,  which  i<  dark,  is  rather  ;n-iiti-lv  produced  in 
s  front  of  tin-  i-vi-s  :  li:is;i)  joint  of  antenna-  almost  as  long  as  tin-  hcail  ami 
inoderateK  .stout,  tin-  second  a  little  slenderer,  sliglitlv  larger  distally  than 
proximally,  exceptionally  short,  being  scarcely  half  as  long  auain  as  the 
first  joint,  the  succeeding  joints  about  <-<pial  ami  together  as  long  as  the 
.second.  Thorax  fnllv  two  and  a  half  times  as  liroad  at  base  as  at  apex,  the 
apex  muiidlv  and  shallowlv  emaruinati-.  the  base  regularly  and  gentlv  con- 
vex, the  sides  oldiijiie  and  straight,  the  surface  a  little  irregular  luit  iinpunc- 
tate  as  in  P.  iVeinontii,  somewhat  obscnrelv  mottled,  dark  colors  prevailing 
po-leriurlv.  jialei-  anteriorly.  Sciitellum  ^-enerallv  pale  l)iit  with  both 
extreme  1  la s(.  .-mil  ape\  more  or  less  infuscated,  the  sides  transversely  pec- 
tinate, llemelvtra  marked  as  in  P.  freinontii,  but  much  less  heavilv  and  in 
particular  the  clavus  less  obscure. 

Length  of  l.od\,  5.8""11;   breadth  of  thorax,   2.35""°  ;   len<rth  of  second 
antennal    joint,   1.1""". 

Florissant.     Two  specimens,  Nos.  2107,  8113. 

4.     PflECILOCAPSUH    TABIDUS. 
PI.  24,  Fij;.  8. 

A  single  specimen  represents  this  species,  not  so  well  preserved  as  tin- 
others.  The  head  is  larue.  the  part  in  front  of  iln-  e\  es  exceptional! 
well  produced,  ami  \\ith  a  liroad  rounded  apex;  first  joint  of  antenme  niod- 
erateh  slender,  eipial,  a  little  shorter  than  the  head;  the  second  joint  excep- 
tionally long,  being  almost  or  ipiite  three  times  us  long  as  the  first,  -lender. 
and  ecpial  throughout  ;  third  joint  half  as  lor  •••ind  Tin-rax  less  than 

twice  as  broad  at  apex  as  at   base,  anteriorly  truncate,  posteriorlx   geiitlx   an-1 

regularly  convex,  the  sides  oblique  and  straight,  the  surface  smooth,  \\  if  limit 

punctures,  more   or   less    mottled  and  intiiM-ated,    as    is    also    the    sciitellum. 
which,  however,  is  more  uniformly  infiisrated  or  inlnmate,  and  has  a  sharp, 
apical    angle.       HeineKtra    m-arlv   pallid,  bill   with    the    clavus  im>r> 
i'bsciire.  and    the   outer   ape\   of  curium  and  ciineu-  each  \\ith  a  small, 
linct.  triangular,  liiscoiis  spot 
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Length  of  body,  5mm ;  breadth  of  thorax,  2mm ;  length  of  second 
antennal  joint,  2mm. 

Florissant.     Three  specimens,  Nos.  6968,  9730,  10592. 

5.    PCECILOCAPSUS    OSTENTUS. 
PI.  24,  Fig.  2. 

The  head  is  short  and  rounded,  but  very  little  produced  in  front  of  the 
eyes ;  first  joint  of  antennas  slender  but  short,  no  longer  than  the  head, 
which  it  surpasses  only  a  little  ;  second  fully  three  times  as  long  as  the  first, 
slender  and  equal ;  third  two-thirds  as  long  as  second.  Thorax  fully  twice 
as  broad  at  apex  as  at  base,  anteriorly  emarginate,  posteriorly  scarcely  con- 
vex, the  sides  very  oblique  and  straight ;  it  is  as  long  as  the  scutellum,  deli- 
cately punctate,  and  blackish.  Scutellum  of  a  similar  color,  its  apical  angle 
rounded.  Hemelytra  obscure  and  indistinct,  but  apparently  darker  at  apex 
than  at  base. 

Length  of  body,  6.3""" ;  breadth  of  thorax,  2.25""" ;  length  of  second 
antennal  joint,  1.3""". 

Florissant.  One  specimen,  No.  13560.  No.  7911  may  also  belong 
here,  and  if  so  the  hemelytra  are  marked  very  much  as  in  the  preceding 
species. 

CAPSUS  Fabricius. 

This  genus  (in  an  extended  sense)  has  been  recognized  in  amber  by 
Berendt  and  Grravenhorst,  but  no  fossil  species  have  been  described.  The 
species  described  below  are  placed  here  dubiously,  at  least  as  regards  the 
sense  in  which  the  genus  is  now  ordinarily  restricted.  Each  has  a  very 
very  short  thorax,  similarly  formed. 

Table  of  the  species  of  Capsus. 

Less  than  live  millimeters  iu  length.     First  antennal  joint  scarcely  broader  than  the  second. 

1.   C.  otsolefactus. 
More  thau  six  millimeters  in  length.     First  anteunal  joint  half  as  broad  again  as  the  second. 

2.  C.  lacus. 

1.    CAPSUS    OBSOLEFACTUS. 
PL  23,  Fig.  13. 

Head  small,  considerably  and  triangularly  produced  in  front  of  the 
eyes,  where  it  is  angulate;  first  joint  of  antennae  slender,  of  about  the 
length  of  the  head,  the  second  fully  twice  as  long  as  the  first,  slender,  and 


HEMIPTERA—  HETEROP1  ERA—  OAPSID^E.  :;r,'.t 

llearlv   C(|li;il,    till-    following   sllheqlial     ;illil     together     longer   than    tllf   M-cciIiil. 

Thorax  verv  faintly  and  distantly  punctate,  short.  •••imeate  in  front  and 
In-hind.  or  SOmewhal  emaiginate  :n  front,  tin-  lia-i-  nn.-c  than  twice  the 
breadth  of  tin-  apex,  tin-  side*  oblique  and  iiearlv  Mraighl  :  sciitellnm  inod- 

erately  large.     I.e^-  slender  l>ut  not   \IT\-  long.     Hemelytra  fuscoua  like 

tin-  hod\.  tin-  membrane  Mnall  and  pale  fuliginous. 
Length,  4.T.".  .....  ':    breadth,  •_>""". 

Florissant.     Three  specimens,  X'»*.  ^."»i,  .'ilso,  -i.'i 


'1.    (  '.M'Sl  -    I.  .\rtJ8. 


Head  small,  roundly  and  not  very  strongly  produced  in  front  of  the 
eyes;  tirst  joint  of  antenna'  rather  stout,  nearly  or  quite  as  lonu-  as  the 
head,  the  second  much  slenderer,  equal,  as  tar  as  preserved  nearly  twice  aa 
long  as  the  tirst.  Thorax  very  obscurely  punctate,  truncate  at  either 
extremity  or  a  little  and  roundly  emaiginate  in  front,  the  base  more  than 
twice,  probably  two  and  a  halt  times,  broader  than  the  apex,  tin-  sides 
strongly  oblique  and  >trai^ht.  Legs  rather  stout  and  not  loin:. 

Length,  6.5 :  breadth,  2.V"'". 

l-'lori>saut.     One  specimen,  No.  128. 

Al't'liK.MA  gen.  nov.  (anip^^o 

I  am  unable  to  decide  upon  the  precise  position  of  the  insect  here  con- 
cerned, though  it  appear-  to  belong  in  or  near  the  l'h\  tocoraria.  Tin- 
head.  \\hich  ha>  been  nnco\ered  since  the  plate  was  engraved,  is  h-s>  than 
halt  as  broad  as  the  thorax,  but  more  than  twice  a>  broad  a>  lon^.  ami  thus 
exceptionally  small.  The  thorax,  about  twice  as  broad  as  long,  i>  poMe- 
riorh  truncate,  while  the  front  uarro\\>  rapidh  but  with  a  rounded  ciir\e 
to  the  narrow  neck  ;  it  is  not  carinate  The  sciitellnm  is  of  large  si/e. 
equiangular,  with  perlectK  Mrai^ht  side-.  Tin-  te-miua  are  slender,  w.ith 
neiitK  convex  costa,  the  apical  margin  obliipie.  but  the  iieiiration  can  In- 
made  out  in  the  sin-le  spi-cimeii  known  neither  here  nor  in  tin-  wiug>  The 
himl  le--  are  lather  lon^  and  --lender,  the  teinor.i  extending  tar  be\'ond  the 
side>  ot'  the  bod\  and  apparent! 3  aa  Ion-  M  the  breadth  of  the  ba>e  of  the 
abdomen,  the  tibia-  still  longer  \\ilh  a  row  o|  \er\  -short  ai'd  ;nc-on-.piciiou- 
VOL  Mil L'l 
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distant  spines.     Abdomen  ovate,   constricted  at  the  base,  rather  broadly 
rounded,  and  not  produced  apically. 
A  single  species  is  known. 

APOREMA  PRJESTRICTUM. 
PI.  20,  Fig.  4. 

The  body  is  of  a  dark  and  tolerably  uniform  color.  The  surfaces  of 
the  thorax  and  scutellum  are  smooth,  but  the  edges  of  the  latter  transversely 
wrinkled.  The  hemelytra  are  light  colored  or  pallid,  with  more  or  less 
infumated  costal  edge,  which  expands  into  an  infumated  spot  at  the  tip  of  the 
curium  and  of  the  cuneus,  in  the  former  case  large,  in  the  latter  small;  the 
inner  margin  is  scarcely  infumated  and  the  membrane  clear.  Legs  blackish. 

Length,  6.5ram ;  breadth  of  thorax,  2.65mm ;  abdomen,  2.85nim ;  length 
of  hind  tibiae,  2.5mm. 

Florissant.     One  specimen,  No.  9900. 

HADRONEMA  Uhler. 

This  genus  so  far  as  known  is  represented  by  a  single  species,  found 
in  the  Rocky  Mountain  region  and  in  Mexico.  The  larger  species  here 
added  to  it  appears  to  agree  better  with  it  than  with  any  other  with  which 
T  have  been  able  to  compare  it,  though  it  is  doubtful  whether  it  really 
belongs  here. 

HADRONEMA  CINERESCENS. 
PI.  24,  Fig.  12. 

Head  small  and  rounded,  scarcely  at  all  advanced  in  front  of  the  eyes, 
uniformly  scabrous  ;  first  joint  of  antenna?  moderately  stout,  not  more  than 
half  as  long  as  the  head,  the  second  slender,  slightly  incrassated  in  the 
apical  half  or  less,  less  than  three  times  as  long  as  the  first  joint,  the  third 
about  two-thirds  as  long  as  the  second.  Thorax  scabrous  like  the  head, 
truncate  at  each  extremity,  less  than  twice  as  broad  at  base  as  at  apex,  the 
oblique  sides  gently  arcuate,  the  color  of  the  head  and  thorax  uniform  black. 
Hemelytra  not  well  preserved,  the  legs  moderately  slender,  stouter  and 
shorter  than  in  the  modern  H.  militaris  Uhl. 

Length,  fi.fi1""1  ;  breadth,  2mm. 

Florissant.     Two  specimens,  Nos.  2980,  13559. 
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Family  PHYSAPODES  Dum^ril. 
These  minute  ilower  iiiM-cis  have  been  found  in  considerable  numl"-i- 

in  Tertiarv  deposits.  Ai\,  (  •ciiiii^i-n.  Knit,  and  ainKer  have  each  \  ielded 
more  than  inn-  species  of  Thrips,  fifteen  in  all,  of  which  nearlv  half  come 
from  Rott.  lioiili  s  tlii-  Rott  lias  furnished  four  species  of  1  leliothrips  ami 
niic  ut'  Phloeothrips,  while  an  extinct  genus  Calothripa  is  represented  at  Ai\ 
liv  a  single  species.  In  our  o\vn  country  they  have  been  detected  only  in 
the  White  River  Keds,  where  one  species  each  of  the  genera  Melanothrips, 
Lithadothrips,  and  Palaeothripa  have  been  found  and  are  described  beh>\\  : 
the  la-t  t\\i>  (if  the  genera  are  extinct. 


- 


MKLANOTIIRIPS  Haliday. 

The  onlv  species  of  this  genus  that  has  been  found  fossil  is  the 
descrilied  lielo\v.  So  far  as  I  know  Melanothrips  has  not  been  observed 
this  country  among  recent  insects,  but  only  in  Europe;  but  so  little  in 
aiteiition  ha.>  lieen  paid  to  our  native  species  of  Physapodes  that  thi^  i-  ot 
little  significance. 

MELANOTHRIPS  EXTINCTA. 

I'l.  5,  Figs.  90,  <»1. 
Melanolhrip*  ertincta  Scndd.,  Bull.  U.  S.  Geol.  Geo<;r.  Surv.  T.Tr.,  1.  •.'-.•  I     1- 

Ilead  small,  tapering:  the  onlv  appendages  visilile  are  the  anteii; 
these  are  only  siitlicientK  pre>erved  to  recn^ni/e  that  they  are  very  lon^- 
and  slender,  longer  than  the  thorax.  The  thorax  is  rather  small,  quadrate; 
wini,rs  nearlv  as  IOIIL:'  as  the  Kodv.  fringed  on  the  costal  border  as  in  1'ala-o- 
thrips  t'ossilis.  The  alidonn-n  is  compo>cd  of  only  cii^ht  joints,  hut  is  \,T\ 
lon»-  and  very  tapering,  fusiform,  the  last  joint  produced,  as  usual  in  the 
ph\sapods:  the  third  joint  is  the  broadest;  of  the  wings  only  the  c«>tal 

l>order  and  a    part  of   one  ot'  the    longitudinal  veins   can   be  866n ;    there  are 

no  remain^  i  <\  lc^-s. 

Lenuth  of  I....  Iv,  'I.  •_""":    of  antenn.-c.  ii.s'-"  ;    of  head,  0.14        :    of  thorax. 

:  of  abdomen,  .  greatesl  l.i-eadth  ..fal.d m,  n  ". 

<  'ha^rin   \'alle\'.   \\'hite    River,    ( 'olorado.      (  >IH-    sjiecimi-n.   \\'     I  lenlon 
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LITHADOTHRIPS  Scudder  (\tdd?,  Opi^}. 

ii-ijix  .Sc.iulil.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  I,  221  (1875). 


Allied  to  Melanothrips  Haliday.  The  head  is  large,  broad,  globose  ; 
the  eyes  exceedingly  large,  globose,  each  occupying  on  a  superior  view 
fully  one-third  of  the  head  ;  the  antennae  very  slender,  equal,  as  long  as  the 
thorax,  the  joints  eight  or  nine  in  number,  cylindrical,  equal,  scarcely  en- 
larging toward  their  tips.  The  prothorax  is  no  larger  than  the  head,  of 
equal  breadth  with  it,  the  whole  thorax  shaped  as  in  Palaeothrips.  Only 
fragments  of  the  wings  remain,  sufficient  to  render  it  probable  that  they 
agree  well  with  the  character  of  the  group  to  which  Melanothrips  and  ^-Eolo- 
thrips  belong.  The  legs  resemble  those  of  Palseothrips,  but  are  slender  and 
appear  to  be  rather  profusely  supplied  with  hairs.  The  abdomen  differs 
considerably  in  the  two  specimens  referred  to  this  genus.  In  one  it  is 
very  broadly  fusiform,  the  tip  a  little  produced,  nine  joints  visible,  the 
apical  furnished  with  a  few  hairs,  and  bluntly  rounded  at  the  tip  ;  the  other 
has  the  sides  equal,  the  apex  not  at  all  produced,  but  very  broadly  rounded, 
only  seven  or  eight  joints  vaguely  definable. 

A  single  species  is  known. 

LITHADOTHRIPS  VETUSTA. 

PI.  5,  Figs.  88,  89,  102,  103. 

Litliadothrips  vetusta  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  I,  222  (1875). 

The  specimens,  both  of  which  represent  the  upper  surface  of  the  body 
with  fragments  and  vague  impressions  of  the  members,  are  too  poorly  pre- 
served to  add  anything  to  the  above  description  of  their  generic  features 
excepting  the  following  measurements  : 

l-'irst  specimen  :  Length  of  body,  1.76mm  ;  of  antenna?,  0.6mm  ;  of  thorax, 
O.Gtmi";  of  abdomen,  0.87""";  breadth  of  head,  ().28mm;  of  thorax,  0.52"""  ; 
of  abdomen,  0.5(imm  :  length  of  fore  femora,  0.37mm?;  breadth  of  same, 
0.14""";  length  of  hind  femora,  0.42mm;  breadth  of  same,  0.13mm. 

Second  *i>rriitin/  .-  Length  of  body,  1.96"""  ;  of  antennae,  0.76mm  ;  of 
thorax,  O..r)(i""";  of  abdomen,  1.10""";  breadth  of  head,  0.3>(mm;  of  thorax, 
0.59""";  of  abdomen,  <>.:>!>""". 

Fossil  Canon,  White  River,  Utah.     Two  specimens,  W.  Deuton. 
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I-S   Sciidder 

Si-nclil.,  Hull.    I  .  S.  I  !eol.  i  .1  MI;I  .  Sin  ,  .    I  n  i    .   I.  •.'.'-.' 

This  •j-ciiiis  is  allied  lu  ,Kolotlirip-  llalidav.  The  head  is  >ni:ill.  ulo- 
bo-,c  :  e\  es  rounded,  iiiucli  smaller  than  in  Lithadotbrips  :  antenna-  Blender, 
fully  as  long  as  the  thorax,  not  mon-  than  seven-jointed,  tin-  joints  cvlin- 
drieal.  snbc(|iial.  Prothorax  COnsiderabl}'  larger  than  the  head,  the  thorax 
as  a  ulioh-  verv  laige,  stunt,  and  tumid:  tore  femora  very  stout,  srarn-lv 
more  than  twice  as  long  as  broad  :  ton-  tibia-  also  stout,  a  little  louder  than 
tin-  femora  ;  tin-  other  le'j's  arc  moderate!  v  >tont,  long,  reaching  bevoml  the 
ti|i  ».f  tin-  alidoincii,  with  a  t'.-w  -i-atti-ri-d  rather  short  spinous  hairs;  tli<- 
hind  tarsi  three-jointed,  the  last  joint  smaller  than  the  others  and  all  together 
two-sevenths  the  length  of  the  tibia-.  Fore  \\  in^s  iiiiusuallv  broad,  broadc.-t 
apically.  where  their  breadth  more  than  eipials  one-fourth  of  their  entire 
length,  provided  \\ith  two  longitudinal  veins,  dividing  the  disk  into  t 
nearlv  e(|iial  portions,  eonnected  in  the  middle  bv  a  cross-vein,  and  with 
cither  border  bv  other  cross-veins  at  about  one-third  and  two-thirds  the  dis- 
tance from  the  base  to  the  tip  of  the  win;/:  the  w  inn'  is  heavily  fringed, 
especially  alou^-  the  hind  border.  Hind  wings  veinless,  nearly  as  lon^.  and 
at  tile  tip  nearly  as  broad,  as  the  fore  wings.  Abdomen  nine-jointed,  halt' 
as  long  a-aiii  as  the  thorax,  rather  tumid,  scarcely  or  not  at  all  produced 
apically. 

PALJEOTHUIPS  r.  ISSILIS. 

I'l.  5,  Figs,  mi,  m:..  n:.. 


r,il,n>ihrii,H  i',iKHili*  Srtidil.,   I'roi-.   lin-i.  s,,r    Not.   lli-i  ..  \1.   117     name  onlj  (1867);  Bull.  IT.  S   • 
Geoj;r.  Snrv.   I  .  :  .      I  .  .'  .".-  -•.-.-.:    L875)  ;  io  Zittel,  Handb.  d.  Palieont.,  I,  il,  784,  Fig        •      - 

Ibad  small,  tapering  a  little  in  front,  where,  however,  it  is  broadly 
rounded.  The  antennae  are  •.-ertainlv  seven-jointed,  and  none  of  the  apical 
joints  show  aiiv  indication  of  lieiug  connate,  the  la>t  joint  being  of  the  -aim- 
li-n^th  as  the  two  preceding  it.  tapering,  and  liluntlv  pointed:  none  .•('  the 
joints  show  aiiv  ••nlar-i-mi-nt  in  the  middle,  but  the  middle  joints  an-  .-lightly 
larger  at  the  distal  i  Atreiuitv  than  at  the  h;i>e;  tln-\  appear  to  be  dotimte 
ot'  hairs  The  prothorax  is  snbipiadrate.  a  little  broader  than  long,  \\ith 
rounded  sides  :  the  tore  femora  are  unusually  stout,  as  |i  rhe  width  ol 

the    prothorax.      The    longitudinal   M-ins    ot'  the   lore    wings   approach    each 
other  -ome\\  hat  alirniith'  in  tin-  middle,  \\lu-re    the\    are  united  liv  a    cross 

1  - 
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vein,  and  at  the  tip  of  the  wing  they  curve  away  from  each  other;  the  two 
cross-veins  on  the  lower  third  of  the  wing-  are  respectively  slightly  farther 
from  the  base  of  the  wing  than  the  corresponding  veins  of  the  upper  third  ; 
the  fringe  on  the  posterior  border  is  largest  near  the  tip  of  the  wing,  where 
the  hairs  are  about  three  times  as  long  as  those  on  the  costal  border.  The 
first  hind  tarsal  joint  is  scarcely  longer  than  broad,  cylindrical  ;  the  second 
of  about  the  same  length  but  decidedly  broader  at  apex  than  at  base  ; 
the  apical  joint  is  nearly  globular,  smallest  at  base,  as  large  in  the  middle 
as  the  base  of  the  other  joints.  There  are  a  few  hairs  at  the  tip  of  the  abdo- 
men and  a  few  short  ones  on  the  hind  tibia;  ;  the  apical  ones  stouter  than 
the  others,  resembling  spines  ;  but  the  insect  appears  to  have  been  unusually 
destitute  of  hairs,  excepting  on  the  wings,  where  not  only  the  edges  but  also 
all  the  veins  are  fringed. 

Length  of  body,  1.6-1.  8mm;  of  antennae,  0.5S""U  ;  of  fore  femora,  0.32mm  ; 
breadth  of  same,  0.14""";  length  of  fore  tibiae,  0.32mm  ;  of  hind  femora, 
0.38mra;  breadth  of  same,  O.llmm;  length  of  hind  tibia?,,  0.42"""  ;  of  hind 
tarsi,  0.1  2mra  ;  of  fore  wings,  1.4mm  ;  of  hind  wings,  1.27mra  ;  greatest  breadth 
of  fore  wings,  0.37mm;  length  of  prothorax,  0.16mm  ;  breadth  of  same,  0.32'""': 
length  of  whole  thorax,  0.64mm  ;  of  abdomen,  0.92mm;  greatest  breadth  of 
the  same,  0.37mm. 

Fossil  Canon,  White  River,  Utah.     W.  Denton. 


Family  LYG^ID^E  Westwood. 

This  family  has  been  recognized  in  the  Secondary  rocks  by  somewhat 
obscure  fragments  in  England  and  Germany,  but  in  Tertiary  deposits  the 
family  is  comparatively  abundant  and  widespread.  Curiously  enough,  only 
two  species  have  been  recorded  from  amber,  and  in  Meng-e's  Collection  the 
family  was  represented  by  but  one.  Three-fourths  of  the  known  European 
species  are  those  described  by  Heer,  who  referred  them  to  few  genera.  It 
is  difficult  to  place  the  larger  number  of  those  which  have  been  recorded, 
but  to  judge  in  part  by  the  living  species  with  which  some  of  them  are  com- 
pared it  is  plain  that  the  Myodochina  should  claim  about  one-half  of  them 
and  the  Lygreina  the  larger  part  of  the  remainder,  the  others  being  distrib- 
autble  among  the  Cymina,  Blissina,  and  Heterogastrina.  In  all  there  are 
thirty-seven  species  credited  to  six  genera. 


IIKMII'IKI;  \     ELETEROPTERA— LYG  E1DJ  :;7.~> 

In  our  own  conntrv  tin-  number-,  an-  larin-iv  in  excess  of  thi-.  lilt\  -<«in- 

Species    beill^-    reco^-lli/.ed,    .-hoWlll^   this    falllilv   to    ll.'lVe    been    OD6    "t'  tile  111'H'e 

important    amoiii;-   Tertiarv   I leteroptera.      The   disposition  "I    tlie-e  in  their 

respective    Sill  llaillilies    has     lieen    eti'erteil     only    by    their  eviilellt     allillities   ill 

•  •ral    -tructure    with    existing    members    of   these    subfamilies,    n<it    bv   a 

demonstration  of  those  definite  characters  (mostly  relating  to  the  position 

of  the  .-liirmata)  upon  which  thc-e  subfamilies  were  founded,  a-  that  would 
lie  impossible.      The   result    .-lions  no  small    resemblance  to  the   character 
istics  of  the  European  Tertiarv  fauna,  the  prevailing  tvpe  beini:  the  .V 

dochlna  and    the  next    the    L\  u'.-eina,  but    bevoml    this  the  resemblance  fail- 
to  exteinl    LiTeatU',  the   prevailing    faiiiih'  having    nearlv  T.'J  percent    of  tip- 
whole,  while  in    Kurope    tliev  claim   scarce!  v  more   than    ~>* '    percent:    am! 
a^ain  the   I  .VL'a-iua  ha\  ••  1 638  than  Hi  per  cent  of  the  whole,  while  in   Kurope 
thev  liave  about   .'I.')  per  cent;    further,  none  of  the  other  subfamilies  which 
appear  in   Kurope  are  found  at  all  in  America,  our  other  ^r-iup-  bein-   i  . 
corina,  <  )\\'carenina,    and    1  'vrrliocorina,    whicli    tind    no    place    in    Kurope. 
lint  perhaps  the   most  remarkable   re-ult  of  the   investigation   of  the  Ameri- 
can form-  i-  the  lar^e  number  of  new  generic  tvpes  found   to  be  necessary 
in  ihe  Mvodochina.  where,  out  of  the  twenty-one  genera  only  four    with 
but   the  species   to^r.-tlu-i-)   are  re^anled   as   identical   with    e\i-tin^t\ 
In  the  ()M  World  a  single  species  found  at  Oeningen  lias  lieen  considered 
the  type  of  an  extinct  genus,  Cephalocoris,  not  found  with  u-:  but  undoubt- 
edly, to    jiidu'e    from    tin'    illustrations   and    descriptions,    a    more   -••archill;,'- 
examination  would    briiiLT  out  a  ditVen-nt  Condition  of  thini:-        !'•' •-!'!.•-  thi-, 

llei-r  ha-  established  a  magazine  genus,  Kv^a-ito,  for  all  the  memliei 

the  t'amily  for    which    he   could    lind    noplace;    it  evidently  compri- 
di\  ei'-e  forms. 

Subfamily    I  ,Y<  ..  I  .1  N  \    St&l. 

This  trroup  of  I^v^.-cida-  hold-  tin-  -ecoml   rank   amoii'_r  the  to.--il-  both 
in   Kurope  mid  America,  but   its  relative  an.l    ab-olute  importance  i-  -reat'-r 
in  the    <  )ld   W.irld    than  in  th«-  N'ew.       In    I'jirope  a  consid.-rable  niiinln' 
-pei-ii--.,  ten  or  rlcveii.  are  referred    to    l.vii'a-us.  nut    including    tho-e    which 
plainlv  do  not    belon-j-    h.-re,  bill   it  is  pmbalile   that  mdv  one  of  the  -p. 

of    Heer'.-    ina^a/.ine    ^ellllS     K\;j.i  ile-    belong-    here,    lilo-t    ot    till-  other-    1- 

more  probahlv   .M  yoilochina  ;    to  thi-  we  mav  perhaps  a'ld  hi-  extinct    ji-nu- 

t  'ephaloi-ori-.     All  of  these  seem  to  belong   to  the  dhi-ion  of  |,\  "-a-ari.i. 
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In  our  own  Tertiaries  I  have  referred  all  the  species  to  the  modern  genera 
Lygseus  (three)  and  Nysius  (five),  the  former  belonging  to  the  division 
Lygsearia,  the  latter  to  the  Orsillaria.  The  resemblance  between  the  Ter- 
tiary Lygaeina  of  Europe  and  America  is  therefore  not  very  strong. 

LYG^EUS  Fabricins. 

This  old  genus  having  given  birth  to  the  family  name,  a  considerable 
number  of  fossils  have  been  referred  to  it.  Nine  have  been  described,  one 
each  from  Aix^and  Krottensee,  two  each  from  Oeningen  and  Sieblos,  and 
three  from  Radoboj  ;  Serres  also  refers  to  four,  and  Curtis  to  one,  species  of 
the  genus  at  Aix,  and  Berendt  and  Gravenhorst  credit  the  genus  to  amber. 
Three  of  these  unnamed  forms,  however,  are  compared  to  certain  living 
species,  which  show  that  they  can  not  belong  here,  and  the  species  from 
Krottensee,  L.  mutilus,  is  certainly  not  a  Lygseus,  so  that  only  ten  or 
eleven  species  at  the  most,  named  and  iinnamed,  can  be  claimed  for  the 
European  Tertiaries.  In  America  we  have  three,  all  found  at  Florissant, 

Table  of  the  species  of  Lijgirux. 

Anterior  separated  from  posterior  lobe  of  thorax  by  a  distinct  though  fine  tuherculate  ridge. 

1.  L.  stabilitus. 
Anterior  and  posterior  lobes  not  distinctly  separated. 

Thorax  distinctly  though  sparsely  punctured 2.  L.  obsolescens. 

Thorax  smooth 3.  L.  fceouleatus. 

1.  LYGSEUS  STABILITUS. 

PI.  22,  Fig.  10;  PI.  24,  Fig.  1C. 

Head  strongly  but  roundly  produced  in  front  of  the  pretty  large  eyes, 
the  surface  finely  rugulose,  uniform  black-brown,  the  antennas  uniformly 
fuscous.  Thorax  with  ampliated  lateral  margins,  which  are  finely  mar- 
ginate,  the  front  margin  considerably,  regularly,  and  roundly  emarginate; 
surface  of  posterior  lobe  coarsely,  faintly,  and  distantly  punctate,  of  anterior 
much  like  the  head,  the  two  separated  by  a  slight  indented  carina,  giving 
it  a  tuberculate  appearance ;  the  anterior  lobe  is  dark  like  the  head,  the 
posterior  paler  but  obscurely  so ;  the  scutellum  in  color  and  surface  struct- 
ure is  like  the  head.  The  hemelytra  are  dark  obscure,  with  a  broad  faint 
band  crossing  them  when  closed  just  beyond  the  tip  of  the  scutellum,  very 
much  as  in  Dysdercus  cinctus  of  the  same  beds,  which  but  for  the  presence 
of  ocelli  this  species  greatly  resembles. 


UEMIPTERA—  IIETEROI'TERA  M»;.l.li».l  ;;77 

Length  of  l.ody,  x.;,-!i""":  antennae,  3.51  .....  :  l.r.-adili  of  th< 

Florissant.      Time    specimens,   Nos    llnjn  and     lll'.'if.,    1  iL'l'.l.  and    ,,|' 
the  Princeton  Collection.  Nos.  I.  Ml  and  l.x-JI. 


g    O|',SOI.I;SCKNS. 
s  IM.  .24,  Fig.  1.-,. 

Head  strom_r]y  lint  roundly  produced  in  front  of  the  larj-e  e\es  ;  the 
surface  sn  .....  lli.  iinifonn  :  antenna-  longer  than  in  the;  other  specie-;,  nni- 
formly  Inscons.  Thorax  with  nearly  strain-lit  >ides,  the  anterior  outer 
angles  ruiinded.  the  front  inar^in  n-irularly,  nmndlv,  though  not  consider- 
ably. niai-^inate  ;  sin-face  nnif<  Tiid  \  .  very  >par>elv  and  coar>el\-  jninctati-, 
the  SCUtellum  similar.  (  'olor  ot  \\  hole  liodv  uniforin  or  nearlx  sn.  Knt  \\  ith 
faint  Blgns  that  the  di>k  of  the  thorax  was  lighter  than  the  rc--t  and  that  a 
lighter  Imt  oliM-nre  and  narnnv  hand  crossed  the  closed  lieineK  tra  and 
sciitellnin  at  the  apex  of  the  latter. 

Lenn-th  of  liody.    In"1    ;    antenna-.  4.f)'  .....  ;    hreadth  ot'  thorax,  3.5""" 
Florissant.      Three  -pcciniens.  N'os.  4'_M.  luj;>-4,   lUls. 

3.     I>Vi;.Krs    K.ECULENTUS. 

Head  lint  little  and  roundly  produced  in  front  of  the  eyes,  the  surface 
smooth,  more  or  less  mottled,  the  antenna'  fuscous,  the  «.econd  joint  much 
darker  than  the  succeeding.  Thorax  with  scarcely  ampliated,  oMhpie  hit 
era!  margins,  the  front  margin  ^entlv  and  roundly  emar-inate.  the  whole 
surface  Miiooth.  fuSGO-fuliginous,  with  a  pair  of  oliliipie  and  divergent 
paler  lat.-r.  il  clouds  ;  scnlellnm  Miiooth,  the  disk  and  lia>e  t'li-co-fiili^inoiis. 
the  re.st  obscure  pallid.  lleineKtra  fuliginous  with  no  tran>\'e|->i-  pallid 
hand,  hut  with  a  narrow,  pallid  stripe  following  the  sntiira  clavi. 

Length  of  body,  9.75         antennae,  .'i.T:.1     ;   breadth  of  thorax,  ::  1'  ..... 

Florissant      <  »ne  -pecimen.  No.  1  .835,  of  the  Princeton  <  'ol  lee  lion. 

NYSIUS    I  'alias. 

No  fossil   lleteroptera  have  heeii    l)i-fo|-i-    n-t'ern  .1  to  thi-    -.-1111.-.  which 
i-  ton  iid  all  o\  ei    the  u  orld.   from    Greenland  to  the  Cape  of  i  ;  .....  1   1  lope,  in 
the    I-'.a-t    Indian    and    Pacific    l-land-.    and    in    North    and    South  A  ..... 
1  ive  specie^  occurring    in    the  l-'|oris>aiit   -hah-s   licit  m^  here  or  in  the  near 
Vicinity,  and  ma\-  lie  separated   Ky  the  following  talile: 

I 
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Table  of  tJit-  species  of  Xi/sins. 

Autenn;e  distiuctly  more  thau  half  as  long  as  the  body. 

Head  distinctly  loader  t.haa  broad  ;  body  relatively  slender 1.  Ar.  vinctus. 

Head  distinctly  broader  thau  loug;  body  relatively  stout 3.  N.  recula. 

Autenmc  nearly  or  quite  half  as  loug  as  the  body,  but  not  more. 
Autenme  half  as  loug  as  the  body. 

Thorax  tapering  considerably,  the  apex  hardly  mure  thau  half  as  long  as  the  base;  membrane 

distiuctly  infumated 3.  JV.  tritiin. 

Thorax  tapering  but  little,  the  apex  fully  two-thirds  as  long  as  the  base;  membrane  appar- 
ently clear 4.  N.  ttrra;. 

AuteiiniB  distiuctly  less  than  half  as  long  as  the  body 5.  N.  stratus. 

1.  NYSIUS    VINCTUS. 

Body  slender,  three  times  as  long  as  broad ;  head  and  thorax  black, 
the  abdomen  blackish  fuscous,  antennae  and  legs  very  dark  testaceous. 
Head  considerably  longer  than  broad,  well  rounded,  heavily  punctate. 
Antennae  distinctly  more  than  half  as  long  as  the  body,  the  basal  joint  stout, 
the  remainder  slender,  decreasing  regularly  and  slightly  in  size  from  the 
second  to  the  fourth.  Thorax  rapidly  tapering  forward,  the  apical  about 
half  the  length  of  the  basal  margin,  both  truncate  ;  surface  heavily  punctate. 
Apex  of  corium  reaching  scarcely  beyond  the  middle  of  the  abdomen, 
corium  infuscated ;  membrane  clear  with  distinct  fuscous  veins. 

Length  of  body,  (imm;  antennae,  3.6mm  ;  breadth  of  thorax,  2mm. 

Florissant.     One  specimen,  No.  7310. 

2.  NYSIUS  VECULA. 

PI.  2'J,  Fig.  7. 

Body  as  compared  with  the  preceding  species  relatively  stout,  being 
somewhat  less  than  three  times  as  long  as  broad ;  whole  body  with  the  legs 
blackish  fuscous,  antennae  slightly  paler.  Head  broader  than  long,  rounded 
subtriangular,  smooth  or  scarcely  punctate.  Antenna1  distinctly  more  than 
half  as  long  as  the  body,  the  basal  joint  moderately  stout,  projecting  con- 
siderably beyond  the  front,  the  remaining  joints  slender,  the  apical  barely 
incrassated  and  as  long  as  the  penultimate.  Thorax  tapering  regularly  and 
considerably,  the  apical  considerably  more  than  half  as  long  as  the  basal 
margin,  both  truncate,  the  oblique  sides  without  ampliation ;  the  surface 
rather  delicately  punctate.  Hemelytra  with  corium  infuscated,  reaching 
somewhat  beyond  the  middle  of  the  abdomen ;  all  the  veins  delicately 
punctate. 

Length  of  body,  5.5-5.Gmm;  antenna*,,  3.75mm;  breadth  of  body,  2.Gmm. 


BEMIPTERA— HETEROPTERA      LYG  BID  379 

Florissant.     Seven   specimens,   Nos.  3601,  :i7;{:t.    ISM;.  11522,  11549, 

l;i!."i;;,   ami   from  ill.-   I'riiiceton   Collection    l.S'Js. 

3.  N  vsii's    run  i  8 
I 'I.  23,  Fi{,'.  I'll. 

llody  sli-mler.  fully  three  times  as  long1  ;is  broad;  the  head  and  thorax 
Mark,  tlir  abdomen  blackish  fuscous;  coriuui  and  clavus  of  hemelytra 
blaci.ish  bro\vu  with  a  large,  triangular,  clear,  pallid  spot  occupying  the 
basal  half  or  more  of  the  corium,  and  also  another  smaller,  triangular,  pallid 
spot  at  its  extreme  apex;  membrane  fuliginous.  Head  Sllbrotund,  broader 
th, in  the  apc\  of  the  thorax,  apparently  broadly  angulate  in  front,  the  sur- 
face si ith.  'I'hc  antenna-  half  as  long  as  the  body,  the  apical  joint  slightlv 

incrassatcd.  Thorax  tapering  rapidly  and  regularly  from  base  to  ape.x,  the 
apical  hardly  more  than  half  as  long  as  the  basal  margin,  both  truncate-:  the 
>urface  heavily  punctate,  as  is  also  that  of  the  sctitellum  ;  veins  of  the 
heiuei vtra  also  punctate. 

Leii-th  of  body,  43""":  antenna-,  2.1f>mni;  breadth,  1.35""". 
t.      1'wo  specimens,  Nos.  614'J,  12465. 

4.  NYSIUS  TERR.E. 
I'l.  23,  Fig.  :;i. 

y  moderately  slender,  rendered  less  so  by  its  slightly  oval  shape; 
head    and    thorax   blackish   brown,   the   abdomen   a    little   paler:    h--,   and 
antenna'  dark  testaceous.     I  lead  small,  distinctly  broader  than  Ion--,  nn  i  in  led. 
with    the    eyes    narrower    than    the    apex    of    the    thorax  :    surface  smooth. 
Antenna-  hall' as  I,,,;-    as  the    body,  the    basal    joint  projecting  hut  little  be 
vond  the  front  of  the  hi-ad.  tin-  apical  slightly  incras>;ited  and  fully  as  '. 
as  the  penultimate  joint.      Thorax    tapering   -cntly  from   base    to   apex,  the 
a  pi  i -a  1  t'ullv    t\\  o  thirds  a>  lon^  as  the  liasa]  margin,  both  truncate )    the  >ides 
hardlv    ampliated  :     surface     heaxily    punctate,  as    is    also     tin-     si-iitcllum. 

Corinm  of  bemelytra   reaching    nearly  the  middle  of  the  apical  halt  nj'  the 

abdomen,  dark    fu-coiis,  \\iih    a  \ei-\    lar^',  rounded,  blackish    In.- -oils   sput 

in  the  middle  oi'  the  apical  mar-in  :  the  membrane  apparent!}  di  .11 

l-en-lh    of    l>odv,    I.I  'i:";    antenna-,  2 :     breadth    o|     b  ia\, 

1.25 

Floi-i-s.-int.      T\\  o  specimens.  \,,-.    lilni;,  7'Hil. 
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5.  NYSIUS  STRATUS. 
PI.  2.S,  Figs.  14,  27 ;   PI.  25,  Figs.  2,  S. 

Body  rather  slender,  being  about  three  times  as  long  as  broad.  Head 
rounded,  subtriangular,  of  about  equal  length  and  breadth,  or,  if  anything, 
a  little  broader  than  long,  with  the  eyes  slightly  broader  than  the  apex  of 
the  thorax,  smooth.  Antennse  less  than  half  as  long  as  the  body,  the  stout 
basal  joint  projecting  slightly  beyond  the  front  of  the  head,  the  second  joint 
very  slender,  the  others  gradually  incrassated,  so  as  to  be  fully  half  as  broad 
again  in  the  middle  of  the  apical  joint  as  in  the  middle  of  the  second  joint, 
the  apical  fully  as  long  as  the  penultimate  joint.  Thorax  trapezoidal,  taper- 
ing from  base  to  apex  gradually  and  regularly,  with  straight  sides,  some- 
times a  little  ampliated,  the  apical  distinctly  more  than  one-half  as  long  as 
the  basal  margin,  both  truncate,  or  the  apical  very  slightly  and  roundly 
cmarginate,  surface  coarsely  punctate  like  the  scutellum.  All  the  femora 
rather  stout,  the  fore  and  middle  pairs  of  nearly  equal  length,  the  hind  pair 
a  little  longer,  smooth  ;  all  the  tibia-  slightly  longer  than  their  respective 
femora,  slender.  Corium  of  hemelytra  with  the  apex  reaching  beyond  the 
middle  of  the  abdomen,  testaceous,  with  blackish  fuscous  blotches  irregu- 
larly distributed  ;  all  the  veins  of  the  corium  and  clavus  distinctly  punctate  ; 
membrane  nearly  clear  with  testaceous  streaks  along  the  veins. 

Length  of  body,  4-.V1"" :  antenna-,  1.75-2""" ;  breadth  of  body,  1.5-1. 7mt" 

This  is  the  commonest  of  the  Lyganda-  at  Florissant. 

Florissant.  Twenty-five  specimens,  Nos.  902,  1349,  1671,  357G,  4853, 
4931,  6123,  6177,  6365,  6542,  7540,  10381,  10825,  10888,  1096!),  11140, 
11164,  12065,  12463,  12751,  13158,  14023,  14181,  14432,  and  from  the 
Princeton  Collection  1.840. 

Snblhinily   OEOCORINA  Stal. 

A  single  species  referred  below  to  Geocoris  is  the  only  fossil  form  ever 
recognized  in  this  family. 

GEOCORIS  Fallen. 

This  cosmopolitan  genus,  rich  in  species  and  about  equally  developed 
in  the  Old  and  New  Worlds,  is  more  prolific  in  the  northern  than  in  the 
southern  hemisphere  in  the  New  World,  the  opposite  in  the  Old  World.  It 
has  never  been  recognized  in  a  fossil  state,  but  a  single  species  appears  to 
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occur  ;it  Florissant,  where  its  striking  breadth  of  head  and  stunt  fore  f<  nmra 
distinguish  it  from  all  other  forms. 

<  i  l.orolMS     I.NFKKNoUr.M. 

I'l.  L'.">,  Fi-s.  17,  l'<). 

I  lead  broadly  riiundcd  in  front  without  tlie  least  sign  of  being  ]"'"- 
duced,  in  wliich  it  differs  strikingly  from  all  existing  specie-  1  have  IMM-H 
able  tn  examine;  twice  as  broad  as  long,  with  the  small  eyesju-t  a>  broad 
as  the  front  of  the  thorax;  antenna3  shorter  than  head  and  thorax  com- 
bined, verv  slender,  cylindrical,  with  no  enlargement  anywhere,  the  second 
joint  longest,  the  third  and  fourth  successively  shorter.  The  thorax  is 
nearly  or  quite  twice  as  broad  as  long  with  gently  convex  side>.  scarcely 
narrower  in  front  than  behind,  and  the  angles  hardly  rounded  ;  the  surface 
is  very  feebly  punctate.  Heinelvtra  with  the  corium  hardly  reaching 
beyond  the  middle  of  the  abdomen,  yery  opaque  fuscous  with  pale  patch.  - 
or  streaks  following  the  course  of  the  yeins  ;  membrane  invisible.  Legs 
short,  the  tore  femora  (\\lieii  turned  so  as  to  see  the  broader  facei  \er\ 
stout,  rotund,  not  more  than  half  as  long  again  as  broad.  Abdomen  verv 
broad  and  full. 

Length,  3.25mni  ;    breadth.  1.45""". 

Klori>.-ant.     Si\  specimens,  Nos.  5610,  5734,  58G4,  5888,  64s;;.  13152. 


y    OXYCARJ.NIN  \    St&l. 

This  group,  much  more  higlilv  developed  in  the  (  )],[  \\'orld  than  in  the 

New,  has  never  been  found  fossil  there;  but  here  we  have  an  extinct  genus, 

1'rocrophius,  in  the  shales  of  Florissant,.  with  three  species. 

I  '!;<)(  'Iv'nl'1  1  II  "S   gen.  no\  .  (rrpOj  <  'rophiu>,  nom.  gen.  >. 

The  brevitx  of  the  antenna'  and  of  the  corium  at  once  distinguish  this 
from  any  living  forms  of  l.vg;eid;e  with  which  it  would  appear  to  be  related, 
and  with  which  from  its  abundance  in  the  rocks  \\  e  -,hoiild  perhaps  the 
more  expect  to  iind  relationship.  The  brevity  of  tin-  corium  distinguishes 
it  from  Ischnorh  vnclnis  with  which  its  general  form  agree-,  e>peciall\  with 
the  (  'entral  American  specie.-,  and  1  can  Iind  nothing  nearer  to  it  than  Cro 
phillS,  trom  which  it  differs  decidedly  in  the  antenn.-e.  The  head  i>  trian- 
gular, -horter  than  liroad.  together  \\  ith  the  e\c>  of  the  >a  me  breadth  a-  tin- 
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narrowed  apex  of  the  thorax,  which  is  broadest  at  extreme  base,  or  close  to 
it,  much  broader  than  long,  and  tapers  forward  with  greater  or  less  rapidity 
and  regularity.  The  hemelytra  have  the  outer  extremity  of  the  cerium 
reaching  not  far  beyond  the  middle  of  the  abdomen,  and  the  legs  are  very 
much  as  in  Crophius.  The  antenna?  are  at  most  only  a  little  more  than  a 
third  as  long  as  the  body,  the  first  joint  short  and  not  surpassing  the  head, 
the  rest  slender  and  nearly  cylindrical,  the  second  the  longest,  the  third  and 
fourth  equal  in  length,  but  the  last  slightly  incrassated. 

Three  species  occur  at  Florissant,  one  of  them  in  great  abundance. 

Table  of  the  species  of  Procrophiiis. 

Hemelytra  with  no  distinct  series  of  punctures. 

Hemelytra  uniformly  or  almost  uniformly  obscure 1.   P.  communis. 

Hemelytra  clear  with  a  broad  costal  thickening 2.  P.  contalis. 

Hemelytra  with  distinct  series  of  punctures  following  the  main  veins 3.  P.  languens. 

1.  PKOCROPHIUS  COMMUNIS. 

PI.  23.  Figs.  12,  18,  28,  29 ;  PI.  24,  Fig.  1. 

The  antennae  of  this  species  are  much  stouter  than  in  the  next,  and 
aiso  relatively  shorter.  The  head  is  more  than  half  as  long  as  the  thorax, 
or  a  little  more  than  that,  very  bluntly  angled  in  front ;  thorax  about  as 
long  as  the  anterior  breadth,  at  least  half  as  broad  again  posteriorly,  taper- 
ing with  great  uniformity  so  as  to  show  but  little  curvature  to  the  sides,  the 
surface  nearly  smooth,  entirely  without  constriction  next  the  base.  Heme- 
lytra dark  and  obscure,  occasionally  with  obscure  lighter  patches  below  the 
costal  field  and  next  the  middle  of  the  membranal  suture  ;  membrane  clear. 

This  is  one  of  the  commonest  species  of  Lygaeidoo  at  Florissant 

Length  of  body,  3.5nmi ;  breadth,  1.5mm;  length  of  corium,  1.5""". 

Florissant,  Twenty  specimens,  Nos.  193,  258,  1209,  1404, 1570,  2388, 
4313,  4577,  4602,  5722,  5832,  G205,  6246,  6873,  7330,  11184,  11222,  11652, 
12061,  12458. 

2.  PROCROPHIUS  COSTALIS. 

Pi.  23,  Fig.  8. 

This  species  differs  from  the  preceding  in  the  slenderer  antennae,  the 
more  rounded  sides  of  the  pronotum,  and  the  character  of  the  slightly  rela- 
tively longer  hemelytra.  The  thorax  is  rather  stouter  than  in  P.  communis, 
being  nearly  twice  as  broad  as  long,  with  gently  rounded  sides,  which  at 
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llio  s;  .....  •  time  taper  r;ijiii!l\-:    tin-  -iirface  .-mor.th      The  li<-mcl\  IIM  are  li. 
colored,  excepting  |',,r  :m  equal,  imt   \er\    liroad.  costal  thickening  of  a  | 

taceous  color,  \\Mrh  appears  to  be  characteristic.     The  abdomen  seems  to 

Ordinarily  fuller  in  tin-  apical  half  than  in   I'.  communi-. 
Length,  3.4  ......  :    Im-adth.  1  .".""";  length  of  cori  inn,  1.75 

Florissant.     Five  specimens,  Nos.  5952,  fi:;ti7,  6394,  :•  62,  9937 

."..     I'lMiTol'llirs    LANGUKNS. 
IM.  23,  Fif,'.  23. 

A  single  specimen  ha-  been  separated  from  the  others  on  account  i.f 

certain  characteristics  which  appear  to  lie  peculiar;  unfortunately  the 
appendages  ,,)'  the  he;nl  are  not  preserved,  hut  the  h.-ad  itself  apjiears  to  lie 
longer  and  more  produced  than  in  cither  of  the  other  species,  ,-md  the  tho- 
rax of  the  same  form  as  in  1'.  communis,  .tapering  as  rapidly  and  with  rec- 
tilinear sides,  hut  it  is  perhaps  a  little  shorter  than  in  I',  cmimiuni-  and  its 
surface  a  little  less  smooth.  The  hemelytra  are  clear  throughout,  and 
>ho\v  lines  of  punctures  .-don-  the  course  of  the  principal  veins  which  can 
not  lie  made  out  in  either  of  the  other  >pi.  cii-s.  The  abdomen  has  the  form 
of  that  of  1'.  COStali 

Lenuth,  .",  f  '"  :   l.readth,  1.5""";  length  of  corium,  1.5""". 

Florissant.      (  hie  specimen,  No.  (JL'.'i!1 

Subfamily  MYODOCHINA    Stal. 
As    ha-    been    .-fated    al>o\c.    the    va-t    majoritv  of  the    American    |o>-il 

L\  -:eida'  Keloii--  to  tin-  present  irroup.     A  remarkable  feature  to  he  noticed 

in  them  —  not  c  ml.  racing  all  the  species,  hut  certainK  nio.-t  of  them  —  i>  the 
lirevity  of  the  anteinur.  rarelv  half  as  long  a-  the  Imdy,  and  usually  much 
slior.er  than  that.  The\  are  extraordinary,  too,  tor  the  \er\  lar-v  prop.  >r- 
tion  v.-hich  can  not  In-  referred  to  existing  genera,  and  for  their  general 
mlil.nice  as  8  uhole  In  subtropical  types.  The  memlier-  of  the  tir-t 
•j  mil  p.  tin-  M  \  odocharia.  >eem  to  furm,  with  few  exception-,  a  t\pe  apart. 
in  \\  Inch  the  po-tcrior  lo  lie  of  the  tlmrax  does  not  lima  den  from  liehind  t'..r 
ward,  heiii-  as  a  whole  narrower,  or  at  lea-t  no  l.roadcr.  than  the  anterior 
lulie  \'.  bell  the  latter  has  ampliated  >ide-,  the  op]m>ite  lirill-'  ordinarily  the 
iii  modem  l\pes.  \\'ith  a  -in-le  except!  .......  '  t\\o  tlie\  all  come  from 

Florissant 
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Table  of  the  genera  of  fossil  Myodochina. 

Anterior  and  posterior  lobes  of  thorax  with  independent  lateral  curves.. ..  .(Div.  jtl  yo<lo4'h;iri;i. 

Middle  femora  as  long  as  Wie  width  of  tbe  body  at  their  insertion 1.  Ligyrocoriu. 

Middle  femora  shorter  than  the  width  of  the  body  at  their  insertion. 
Anterior  lobe  of  thorax  with  the  sides  arcuate. 

Minute  species,  less  than  four  millimeters  in  length 2.  Stenopamera. 

Larger  species,  not  less  than  five  millimeters. in  length. 
Anterior  much  longer  than  posterior  lobe  of  thorax. 

Anteume  no  longer  than  head  and  thorax  ;  terminal  joint  no  broader  than  middle 

of  second  joint 3.  Calojiamera. 

Anteniiie  as  long  as  head,  thorax,  .and  scntellum  ;  terminal  joint  incrassated. 

4.  Phrudopamera. 

Anterior  lobe  of  thorax  a  little  shorter  than  the  posterior 5.  Cltolula. 

Anterior  lobe  of  thorax  with  the  sides  oblique  and  straight. 
Anterior  and  posterior  lobes  of  thorax  a.bout  equally  long. 

Larger  forms.     Antennie  more  than  half  as  long  as  body  ;  head  as  broad  as  middle  of 

thorax;  abdomen  lateral!}7  expanded 6.  Lilhocoris. 

.Smaller  forms.     Antenna  only  half  as  long  as  body;  head  much  narrower  than  mid- 
dle of  thorax  ;  abdomen  not  laterally  expanded 7.  Copltocoris. 

Posterior  lobe  of  thorax  distinctly  shorter  than  anterior. 

Pusierior  margin  of  thorax  ungulate,  the  posterior  lobe  twice  as  long  in  the  middle  as 

at  sides. H.  Eucorites. 

Posterior  margin  of  thorax  truncate,  the  posterior  lobe  of  equal  length  throughout. 
Antenna;   as  long   as  head   and  thorax  together,   or   longer;     head  longer  that 

broad 9.  Procoria. 

Aut.uuuiB  shorter  than  head  and  thorax  together  ;  head  broader  than  long. 

10.  Clereacoris. 
Anterior  and  posterior  lobes  of  thorax  distinguishable  only,  if  at  all,  by   the  transverse  impressed  line 

of  the  upper  surface (.Div.  Riiypurocliromariit.) 

Eyes  small,  globular;  head  not  broader  than  frout  of  thorax. 

Minute  species,  usually  less  than  4nim  (in  one  instance  as  much  as  4.5""")  in  length. 
Autenme  only  as  long  as  head  and  thorax  together. 

Anterior  border  of  thorax  very  much  shorter  than  the  posterior  ;  or,  if  not,  much  longer 

than  the  length  of  the  thorax. 

Corinm  of  hemlytra  reaching  only  the  middle  of  the  abdomen  ...  11.  Trapezonotus. 
C'orium  of  hemelytra  reaching  distinctly  beyond  the  middle  of  the  abdomen. 

12.   Linntra. 
Anterior  border  of  thorax  but  little  shorter  than  the  posterior  and  of  the  same  length 

as  the  thorax \\\.  RhyparochrotAHS. 

Antenna!  fully  half  as  long  as  body. 

Second  joint  of  antennae  scarcely  longer  than  third  or  fourth II.  I'acliymerus. 

Second  joint  of  anteume  much  longer  than  either  of  the  succeeding  — ..  1.1.  Tiromerns. 
Larger  species,  usually  more  than  .ri'"m  (in  one  instance  as  little  as  4.7mm)  in  length. 

Autenmo  nearly  or  quite  half  as  long  as  the  body,  the  last  joint  scarcely  or  not  incrassated. 

Hi.  Lithochromus. 
Antenna)  not  or  scaroely  longer  than  head   and  thorax  together,  the  last  joint  usually  a 

little  iucrassated. 
Second  joint  of  antenna)  longest. 

Thorax  considerably  less  than  twice  as  broad  as  long 17.  Coplochromiis. 

Thorax  much  more  than  twice  as  broad  as  long 18.  Prolyyams. 

Last  joint  of  antennae  lougest. 

Eyes  at  base  of  head;  thorax  punctate  ;  sides  of  al>domen  expanded,  usually  beyond 

the  closed  hemelytra 19.  Ifccrochromiis. 

Eyes  in  middle  of  head  ;  thorax  smooth  ;  sides  of  abdomen  not  expanded  laterally 

beyond  the  hemelytra 20.  Ejcitclm. 

Eyes  large,  lenticular,  half  as  long  as  the  thorax;  head  considerably  broader  than  the  front  of  the 
thorax 21.  Cryptochromut 
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1.    LUJYIIomKlS   Stal. 

This  American  genus,  best  developed  in  Mexico  and  Central  America, 
where  seven  species  are  recorded,  ami  which  also  extends  into  the  United 
States,  where  two  species  are  known  in  the  eastern  portions,  seems  to  be 
represented  in  the  Florissant  shales  by  one  species,  though  the  obscurity 
of  the  single  specimen  makes  the  reference  somewhat  doubtful.  Xo  extinct 
forms  have  before  been  recognized. 

LlUYKOCOKIS   KXSKCTI'.S. 

PI.  iM,  Fig.  ~>. 

The  single  specimen  thai  is  referred  here  is  verv  poorly  preserved, 
but  differs  marked!  v  from  all.  other  specimens;  in  general  the  aspect  of  the 
insect,  is  that  of  a  Ligyrocoris,  and  I  have  accordingly  placed  it  in  that 
genus.  The  head  appears  to  be  of  the  same  width  as  the  thorax,  which  is 
subquadrate,  narrows  verv  little  forward,  and  is  rather  broader  than  long. 
The  antenna-  are  slender,  and  if  turned  backward  would  reach  about 
half-way  to  the  tip  of  the  closed  hemelytra.  The  fore  and  middle  femora 
are  very  similar  in  character,  the  middle  pair  slightly  the  longer,  moder- 
ately stout,  of  nearly  equal  width  throughout,  the  hind  femora  longer  still 
and  perhaps  a  little  slenderer,  reaching  nearly  to  the  tip  of  the  abdomen. 
Hemelytra  with  the  membrane  reaching  far  beyond  the  tip  of  the  abdo- 
men, the  veins  dnskv  ;  the  whole  body  is  of  a  uniformly  dark  color. 

Length  of  body,  .r>.25mi"  ;  including  the  closed  hemelytra,  7"""  :  breadth 
of  body,  l.Gmm;  length  of  hind  tibia-  and  tarsi,  4""". 

Florissant.     One  specimen,  No. 


2.  STKNOl'A.M  KKA  gen.  nov.  (art^n?,  1'aniera,  nom.  gen.). 

A  genus  of  Myodocharia  in  which  the  anterior  lobe  is  not  only  several 
limes  longer  than  the  posterior,  but  which  bv  its  Initiate  form  is  even  wider 
than  it,  the  posterior  lobe  being  reduced  to  a  mere  narrow  belt.  The  whole 
in.-ecf  is  of  compart  oval  form,  less  than  three  times  longer  than  broad.  In 
the  last  respect  it  reminds  one  of  Trapexns.  but  in  its  principal  features  it 
-i-i-ins  to  be  most  ne.irK  allied  to  I'amera.  The  antenna-  are  scarcely  longer 
ilia'i  the  extreme  width  of  the  bodv  and  >carcely  have  the  apical  joint 

\  o|.  "Mil  -  •_'."• 
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incvassated ;  the  first  joint  scarcely  surpasses  the  head,  the  second  is  the 
longest,  and  the  others  successively  shorter. 

Two  species  may  be  separated  among  the  fossils  found  at  Florissant. 

Table  of  the  species  of  Stenoiximirn. 

Corinra  of  hemelytra  dark  with  pallid  subcostal  streak  and  median  patch 1.  5.  tenebroxa. 

Coriuui  of  hemelytra  pale  with  darkened  marginal  stripe 2.  S.  subtcrmi. 

1.  STENOPAMERA  TENEBROSA. 

PI.  23,  Figs.  10,  24. 

Head  rounded  subtriangular,  of  about  equal  length  and  breadth,  less 
than  half  as  broad  as  the  thorax  at  its  greatest ;  antenn;e  about  as  long  as 
head  and  thorax  combined.  Thorax  with  the  sides  strongly  convex  and 
almost  angulate  in  the  middle,  in  front  of  which  it  narrows  rapidly,  the 
truncate  anterior  margin  shorter  than  the  length  of  the  thorax  and  hardly 
more  than  half  its  greatest  breadth  ;  surface  nearly  smooth,  transversely  and 
finely  pectinate.  Hemelytra  with  the  corium  reaching  rather  beyond  the 
middle  of  the  abdomen,  very  dark,  but  not  so  dark  as  the  thorax,  with  a 
distinctly  and  sharply  pallid  sutura  clavi  and  pallid  streaks,  especially  in 
the  subcostal  region  and  in  the  middle  of  the  outer  membranal  manna,  but 

o  •  o       ' 

also  often  extending  from  the  base  outward  along  the  costal  margin. 

Length,  3.55mm;  breadth  of  thorax,  1.45""". 

Florissant.  Nine  specimens,  Nos.  1448,  4597,  5736,  6217,  6373,  7397, 
7675,  11301,  12446. 

2.  STENOPAMERA  SUBTERREA. 

PI.  23,  Fig.  7. 

This  species  differs  from  the  preceding  in  no  conspicuous  feature  and 
agrees  with  it  in  size.  The  front  margin  of  the  thorax  appears,  however, 
to  be  a  little  and  roundly  emarginate  and  the  sides  slightly  less  prominent. 
The  hemelytra  are  pallid  with  a  pale  testaceous  thickening  of  the  costal  mar- 
gin of  the  corium  and  a  faint  line  of  punctuation  along  the  principal  veins. 

Length,  3.25m'u  ;  breadth  of  thorax,  1.2mui. 

Florissant.     Three  specimens,  Nos.  4887,  6140a,  7473. 
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3.  GATOI'AMKKA  gen.  uov.  (HCXTUI,  1'amera,  nom.  gen.). 

Head  subtriangular,  roundly  angulated  in  front,  slightly  broader  than 
long-,  with  the  eyes  as  broad  as  the  apex  of  the  thorax  ;  eyes  situated  at  the 
base,  small,  globular;  antenna.-  slender,  no  longer  than  the  head  and  thorax 
together;  beyond  the  basal  joint  (which  just  surpasses  the  head)  of  almost 
exactly  uniform  width,  the  joints  of  very  nearly  equal  length,  each  from 
I'oiir-lifths  to  live-sixths  the  length  of  the  preceding.  Thorax  about  half  as 
broad  again  as  long,  considerably  longer  than  the  head,  tapering  from  tin; 
posterior  margin  of  the  anterior  lobe  forward,  the  sides  ampliated,  base  trun- 
cate, apex  more  or  less  but  broadly  emarginate.  Legs  moderately  stout, 
tin-  middle  femora  not  more  than  two-thirds  the  width  of  the  body  at  their 
insertion.  Abdomen  very  full,  well  rounded. 

Two  species  occur  in  the  Florissant  shales. 

Tablr  of  the  specie*  of  Catopameru. 

Curium  of  bemol.vtra  reaching  the  middle  of  the  apical  half  of  too  abdouieu 1.  C.  auyhryi. 

Corinin  of  heinelytra  reaching  scarcely  beyond  the  middle  of  the  abdomen 2.  C.  braritryi. 

1.  GATOPAMERA  ACGHKYI. 
PI.  27,  Fig.  7. 

Whole  body  of  a  nearly  uniform  dark  color;  the  antenna-  a  little 
paler.  Head  smooth  or  finely  corrugated  transversely.  Thorax  faintly 
punctate.  Hemelytra  just  surpassing  the  extremity  of  the  abdomen,  the 
corium  reaching  the  middle  of  its  apical  half,  fusco-fuliginous,  sparsely  but 
distinctly  punctate,  the  punctie  showing  a  tendency  to  a  linear  arrange- 
ment along  the  veins  ;  membrane  clear.  Abdomen  with  the  sides  slightK 
paler  than  the  middle. 

Length  of  body,  5""":  antenna1,  2.1;")""" ;  breadth  of  thorax,  l.n.V"11: 
abdomen,  2.05mm. 

Named  in  honor  of  Samuel  Aughev,  geologist  of  the  Harden  Survey. 

Florissant.      Four  specimens.  Xos.  ITKi.  2i>42,  9f>JM'),  120:53. 

• 

'1.  (  'ATOPAMKRA   HRAIH.KYI. 
PI.  •-'<;.  Fiu.  i:.'. 

Whole    body    blackish    brown,    excepting    the    heinelytra      Antenna 

•  IT  stouter  than  in  the  preceding  species  and  as  dark  as  the  body.      Head 

unilorm,  smooth.      Thur.ix  very  finely,  faintly,  and  distantly  punctate;   the 
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scutellum  more  coarsely.  Hemelytra  reaching  just  about  the  tip  of  the 
abdomen,  the  corium  not  beyond  its  middle,  testaceous,  rather  finely  and 
very  distant!}*  and  evenly  punctate,  the  punctae  showing-  no  disposition  to 
longitudinal  arrangement  ;  membrane  faintly  infumatecl.  Sides  of  abdo- 
men as  dark  as  the  disk. 

Length  of  body,  not  including  the  terminal  extension  of  the  abdomen, 
4.6r)mn';  antennre,  1.65""";  breadth  of  body,  1.25mm  ;  abdomen,  1.1[)mm. 

Dedicated  to  Mr.  Frank  H.  Bradley,  geologist  of  the  Hay  den  Survey. 

Florissant.     One  specimen,  No.  14236. 

4.  PHRUDOPAMERA  gen.  nov.  (tppovdo?,  Pamera,  nom.  gen.). 

Head  rounded,  of  about  equal  length  and  breadth,  rather  broader  than 
the  apex  of  the  thorax,  more  or  less  produced  in  front  of  the  antennae;  eyes 
situated  at  the  outermost  limits  of  the  head,  a  little  in  advance  of  the  base, 
of  moderate  size,  subglobular  ;  antennae  as  long  as  the  head,  thorax,  and 
scutellum  together,  the  basal  joint  barely  or  not  surpassing  the  front  of  the 
head,  the  three  succeeding  joints  subequal,  the  last  incrassated  so  as  to  be 
half  as  broad  again  as  the  middle  of  the  second  joint.  Thorax  scarcely 
longer  than  the  head,  half  as  broad  again  as  long,  tapering  forward  from 
the  posterior  limit  of  the  anterior  lobe,  the  sides  ampliated  ;  posterior  mar- 
gin truncate  or  slightly  convex,  the  anterior  margin  similarly  concave. 
Legs  moderately  stout,  the  middle  femora  not  more  than  two-thirds  the 
width  of  the  body  at  their  insertion.  Abdomen  moderately  full,  well 
rounded. 

Two  species  occur  in  the  shales  of  Florissant. 


Tabh-  of  the  xjH'cies  of  Phrudopamera, 

Front  of  heail  distinctly  angnlate  .......................................................  1.  /'.  inl*oni. 

Front  of  head  broadly  rounded  or  snb  truncate  ........................................  2.  P.  ehittendeni, 

1.  PHRUDOPAMERA  WILSONI. 

* 

PI.  27,  Figs.  9,  16. 

• 

Head  smooth,  the  front  rectangulate  in  advance  of  the  antennae  : 
antennae  of  uniform  color.  Thorax  finely  and  evenly  granulate  ;  hemelytra 
rather  heavily  punctured  in  definite  longitudinal  lines  following  the  course 
of  the  veins;  these  infuscated  but  the  rest  of  the  hemelytra  scarcely  infns- 
membrane  dear.  Abdomen  oval,  somewhat  elongated. 
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Length  of  body,  5.45ram  ;  antenna;,  2.5IDm ;  breadth  of  thorax,  1.45""": 
abdomen,  2mm. 

This  species  is  named  for  Mr.  A.  D.  Wilson,  the  accomplished  topog- 
rapher of  the  Hayden  Survey. 

Florissant,     Two  specimens,  Xos.  (i!»31,  13315. 

s 

2.    PlIRUDOPAMERA    CHITTENDEXI. 

1>1.  L'G,  Figs.  7,  !). 

Head  smooth  or  very  finely  and  transversely  corrugate,  the  front  pro- 
jecting forward  between  the  antenna3,  but  subtruncate  or  broadly  rounded ;  ' 
antenna;  with  the  basal  and  apical  joints  darker  than  the  rest.  Thorax  rather 
faintly  and  somewhat  distinctly  punctate,  as  well  as  transversely  corrugated, 
especially  in  the  middle.  Hemelytra  rather  coarsely  punctate  in  longitud- 
inal lines,  following  the  course  of  the  veins,  more  or  less  infuseated ;  the 
membrane  slightly  infumated.  Abdomen  broad  and  very  well  rounded. 

Length  of  body,  5.25""";  antenna?,  2.5ram ;  breadth  of  thorax.  1.65mm; 
abdomen,  2.25""". 

The  name  is  given  in  honor  of  Mr.  G.  B.  Chittenden,  topographer  of 
the  Hayden  Survey,  engaged  during  its  exploration  of  Colorado. 

Florissant.     Three  specimens,  Xos.  7037,  11229,  11232. 

5.   CHOLULA  Distant. 

A  single  species,  represented  by  a  single,  imperfect,  headless  specimen 
from  Green  River,  Wyoming,  is  referred  here  from  its  near  resemblance  to 
one  of  the  species  described  by  Distant.  It  differs,  however,  in  several 
points:  the  basal  margin  of  the  thorax  is  hardly  concave  at  the  base  of 
the  scutellum,  but  straight,  while  elsewhere  it  is  convex ;  there  is  but  the 
faintest  sign  of  any  catenation  of  the  scutellum,  and  I  can  not  see  that 
either  corium  or  clavus  is  punctured. 

CHOLULA  TMOUTTATA. 
PI.  7,  Fiji.  L'l. 

Body  slender  with  parallel  sides,  fully  three  times  longer  than  broad. 
[Head  wanting  ]  Thorax  rounded  subijuadrate,  broader  than  long,  the  ante- 
rior a  little  shorter  than  the  posterior  lobe,  and  distinctly  separated  from  it 
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hy  a  transvei'se  constriction,  noticeable  particularly  by  the  deep  lateral 
notch;  anterior  lobe  rapidly  narrowing  with  strongly  oblique  convex  sides, 
two  and  a  half  times  broader  than  long,  the  surface  apparently  smooth, 
light  colored,  with  broad,  marginal,  dark  bands,  a  faint  dusky  median  stripe 
fading  posteriorly,  and  three  dark  round  spots,  one  in  the  middle  of  each  lat- 
eral half  posteriorly  and  one  in  the  middle  of  the  posterior  margin,  overlap- 
ping the  posterior  lobe ;  this  last  is  broader  than  the  anterior,  with  strongly 
convex  sides,  and  is  three  times  as  broad  as  long,  its  posterior  lateral  angles 
not  rounded  :  the  posterior  margin  is  transverse  outwardly  and  next  the 
base  of  the  scutellum,  a  little  oblique  between ;  the  surface  is  dark  poste- 
riorly, lighter  anteriorly,  the  whole  rather  coarsely  and  faintly  punctate. 
Corium  of  hemelytra  clear  and  smooth,  with  distinct  and  straight  subcostal 
vein  and  fuliginous  outer  angle  (the  other  dark  spots  on  the  surface  of  the 
cerium  in  the  plate  belong  to  the  middle  and  hind  femora):  membrane 
clear. 

Length  (without  head),  4.5mm  :  probable  complete  length,  5mm;  breadth 
of  thorax,  1.7mm 

Green  River,  Wyoming.     One  specimen,  No.  113  (Dr.  A.  S.  Packard). 

<>.   LITHOCORIS  gen.  nov.  (A/0»?,  MI  pi?). 

Head  large,  subrotund,  slightly  broader  than  long,  with  moderately 
large  eyes,  which  are  situated  just  behind  the  middle  of  the  head,  at  its 
greatest  lateral  expansion  as  broad  as  the  middle  X  the  thorax ;  front 
rounded,  angulate  in  advance  of  the  base  of  the  antennas ;  antenna?,  more 
than  half  as  long  as  the  body,  the  basal  joint  pretty  stout,  surpassing  a  little 
the  front  of  the  head,  the  remaining  joints  subequal,  the  second  the  shortest, 
all  very  slender,  but  the  last  slightly  incrassated  to  about  the  width  of  the 
basal  joint.  Thorax  slightly  longer  than  broad,  divided  into  anterior  and 
posterior  lobes  of  equal  length,  both  tapering  from  base  to  apex,  the  ante- 
rior more  rapidly  than  the  posterior  and  with  perfectly  straight  oblique 
sides;  the  base  fully  twice  as  broad  as  the  apex.  Legs  moderately  slen- 
der, the  middle  femora  fully  three-fourths  the  width  of  the  body  at  their 
insertion.  Corium  of  hemelytra  reaching  the  middle  of  the  apical  half  of 
the  abdomen,  which  is  full,  laterally  ampliated,  half  as  broad  again  as  the 
base  of  the  thorax. 

A  single  species  is  known. 
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LlTHOCOHIS    EVUL81T8. 

Tlie  single  specimen  known  is  rather  faintlv  preserved  upon  the  stone, 
but  otherwise  is  in  excellent  condition.  The  head  and  thorax  are  dusky, 
the  abdomen  paler ;  the  antenna?  and  legs  are  also  pale  obscure.  Head 
rather  densely  and  not  very  finely  punctate.  Thorax  more  coarsely  and 
more  distantly  punctate,  as  is  also  the  scutellum.  llemelvtra  with  similar 
coarse  puncta?  arranged  along-  the  veins;  membrane  cloud \. 

Length  of  body,  6.5""u ;  antenna?,  4""" ;  hind  femora,  2.2mm;  tibia?, 
3.2mm;  tarsi,  1.5mm;  breadth  of  thorax,  2.2'"m ;  abdomen,  2.,nim. 

Florissant.     One  specimen,  No.  4890. 

7.  COI'HOCORIS  gen.  nov.  (xtotpd?,  xdpi?). 

Head  rounded,  a  little  broader  than  long,  a  little  broader  than  the 
apex  of  the  thorax  but  not  nearly  so  broad  as  its  middle;  front  roundlv 
produced,  almost  angtilate  ;  antenna?  only  half  as  long  as  the  body,  the 
basal  joints  just  surpassing  the  front  of  the  head,  the  remaining  joints  slen- 
der, subequal,  the  last  faintly  incrassated.  Thorax  at  least  one-fourth 
broader  than  long,  divided  into  anterior  and  posterior  lobes  of  equal  length, 
the  posterior  lobe  with  straight  and  nearly  parallel  sides,  the  anterior  taper- 
ing forward,  the  sides  oblique  and  straight.  Legs  apparently  much  as  in 
the  preceding  genus,  but  perhaps  slightly  shorter.  Abdomen  well  rounded, 
hardly  ampliated  laterally. 

A  single  species  occurs  at  Florissant. 

CoPHOCORIS   TENEBRICOSUS. 

Whole  body  almost  uniformly  dark,  the  abdomen,  antenna*,  and  legs 
much  lighter.  Head  minutely  punctate.  Thorax  distantly  and  rather 
coarsely  punctate ;  scutellum  the  same.  Corium  of  hemelytra  reaching  a 
little  beyond  the  middle  of  the  abdomen,  infuscated,  the  veins  finely  punc- 
tate ;  membrane  clear. 

Length  of  body,  /i""11 ;  antenna-,  2.4mni ;  breadth  of  thorax,  l.(imm: 
abdomen,  2""". 

Florissant.     One  specimen,  No.  9742. 
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s.  EUCORITES  gen.  nov.  (*-r,  wdp/p). 

Head  well  rounded,  with  a  slightly  triangular  form,  the  apex  for- 
ward, of  about  equal  length  and  breadth,  slightly  broader  than  the  apex  of 
the  thorax;  the  front  gently  and  roundly  produced  in  front  of  the  antenna'  ; 
eyes  situated  in  advance  of  the  middle,  transverse,  reniforrn  ;  antenna1 
slightly  longer  than  the  head  and  thorax  together,  the  basal  joint  moder- 
ately stout,  just  surpassing  the  front  of  the  head,  the  remaining  joints  sub- 
equal,  the  second  slightly  longer  than  the  others,  slender  and  equal,  the 
third  slightly  shorter  than  the  terminal,  scarcely  and  gently  enlarging  in 
the  apical  half,  the  fourth  incrassated  so  as  to  be  almost  throughout  half  as 
broad  again  as  the  middle  of  the  second  joint.  Anterior  lobe  of  the  thorax 
trapezoidal,  more  than  twice  as  broad  as  long,  tapering  regularly  from  base 
to  apex,  with  oblique  sides,  both  base  and  apex  truncate:  posterior  lobe  of 
unusual  form,  being  twice  as  broad  in  the  middle  as  at  the  sides,  the  pos- 
terior margin  being  strongly,  broadly  angulate,  with  rounded  apex,  simu- 
lating a  broad  and  short  scutellum.  Middle  femora  much  shorter  than  the 
breadth  of  the  body  at  their  insertion.  Coriuin  of  hemelytra  reaching 
the  middle  of  the  apical  half  of  the  abdomen.  Abdomen  moderately  long 
ovate. 

One  species  only  is  known. 

EUCORITES  SERESCENS. 

AVhole  body  black,  the  antenna?,  with  the  basal  joint  black,  the  apical 
joint  and  apical  third  of  the  penultimate  joint  blackish  fuscous,  the  remain- 
der testaceous.  Head  and  thorax  uniformly,  coarsely,  and  rather  distantly 
punctate.  Corium  of  hemelytra  coarsely  punctate,  mostly  in  longitudinal 
lines  following  the  course  of  the  veins,  the  puncta:  infuscated  and  the 
whole  corium  more  or  less  infuscated,  but  generally  of  a  light  color  ;  mem- 
brane faintly  infumated,  reaching  just  to  the  tip  of  the  abdomen. 

Length  of  body,  5mm  ;  antennae,  2.(!mm  ;  "breadth  of  thorax  at  the  base, 
L).25mm;  abdomen,  2.5""". 

Florissant.      <  )ne  specimen.  No.  ,S60. 


9.  PROCORIS  gen.  nov.  (irpi, 

Head  rounded,  slightly  longer  than   broad,  with  the  eyes  a  little  but 
distinctly  broader  than  the  apex  of  the  thorax,  the  front  rounded,  angulate 
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in  advance  of  the  antenna- :  eyes  moderately  large,  situated  just  in  advance 
of  the  base;  antenna-  as  long  as  the  head  and  thorax  together,  the  basal 
joint  clearly  surpassing  the  front,  the  subsequent  joints  subequal,  the 
second  not  longer  than  the  others,  slender,  the  fourth  incra.-sate  through- 
out, but  largest  in  the  middle,  where  it  is  twice  as  broad  as  the  middle  of 
the  second  joint.  Thorax  longer  than  broad,  the  posterior  about  two- 
thirds  as  long  as  the  anterior  lobe,  of  equal  length  throughout,  with  straight 
and  parallel  sides,  the  anterior  lobe  tapering  from  base  to  apex  with  oblique 
straight  sides;  posterior  margin  of  the  thorax  truncate,  anterior  scarcely 
emarginate.  Legs  moderately  stout,  middle  femora  not  more  than  two- 
thirds  as  long  as  the  breadth  of  the  bod}'  at  their  insertion.  (Jorium  i.f 
hemelytra  reaching  nearly  or  quite  to  the  middle  of  the  apical  half  of  tin- 
abdomen.  Abdomen  broad  ovate. 

Two  species  are  known,  both  of  which  occur  only  at   Florissant. 

Tablr  of  the  HjH-ciex  of  f'rocorii. 
Third  joint  of  antenna-  of  nearly  equal  width  throughout  :   femora  relatively  slender. 

1.     /'.    '<ln>  ?• ','"<;>    r  i - 

Third  .joint  of  antenna'  considerably  enlarged  apieully :   femora  relatively  Htout -J.   /'.  bfchlrri. 

1.     1'ROCORIS    SANCTVEJOHANNIS. 

Whole  body  uniform  black  or  blackish  fuscous:  antenna-  of  the 
same  color  as  the  head  or  perhaps  not  so  dark,  but  in  anv  case  much  infus- 
cated,  the  third  joint  of  nearly  equal  width  throughout,  scarcely  enlarged  at 
the  apex.  Head  smooth  or  perhaps  faintly  and  very  finely  punctate. 
Thorax  and  scutellum  coarsely  and  rather  distantly  punctate,  the  puncta- 
<in  the  hemelytra  arranged  linearly  along  the  course  of  the  veins.  Femora 
only  moderately  stout,  fully  three  times  as  long  as  broad.  Abdomen  rather 
full,  with  ampliated  sides 

Length,  C.I"""  :  antenna-.  2. io""" :  breadth  of  thorax,  l.X~>""":  abdomen, 
2.5""". 

The  name  of  the  species  is  given  in  honor  of  Mr.  Oivsfes  St.  John, 
geologist  of  the  FTayden  Survey,  a  pioneer  of  much  \\ork  in  the  W<-si. 

Florissant.      Four  specimens,  Xos.  3556,  4«C>8,  7USS,  lo/iiii).    • 

•_'.   I'ROCOKIS  BKCHI.KRI. 
PI.  27.  Fi-.  4. 

Head  faintly  and  rather  coarsely  punctate,  and,  like  the  whole  body, 
black  or  blackish  brown,  the  antenna-  a  little  lighter  colored,  the  third  joint 
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enlarging  regularly  from  base  to  apex,  where  it  is  nearly  twice  as  large  as 
at  the  base.  Thorax  very  coarsely  and  not  very  distantly  punctate,  as  is 
also  the  scutellum.  Heinelytra  fusco-fuliginous,  coarsely  punctate  in  serial 
rows  along  the  course  of  the  veins.  The  femora  rather  stout,  the  middle 
pair  being  but  little  more  than  twice  as  long  as  broad.  Abdomen  with  the 
sides  scarcely  ampliated,  and  a,  premarginal  pallid  line. 

Length,  6.15mm:  antenna?,  2.25mm ;  breadth  of  thorax,  1.85""":  middle 
of  abdomen,  2.15nim. 

Named  for  Mr.  G.  II.  Bechler,  topographer  of  the  Hayden  Survey 
during  its  work  in  Colorado  and  elsewhere. 

Florissant.     One  specimen,  No.  13564. 

K.I.   CTEREACORIS  gen.  nov.  (MTtpea,  ;«>?). 

Head  broader  than  long,  rounded  subtriangular,  with  the  moderately 
large  eyes  broader  than  the  apex  of  the  prothorax ;  the  front  prominent  and 
rounded :  antenna?  considerably  shorter  than  the  head  and  thorax  together, 
the  basal  joint  stout,  surpassing  the  front  of  the  head,  the  second  and  third 
joints  about  equal  in  length,  slender,  less  than  half  the  width  of  the  basal 
joint,  the  apical  joint  slightly  the  longest,  incrassate  to  the  stoutness  of  the 
basal  joint.  Thorax  more  than  t\vice  as  Itruad  as  the  head,  the  posterior 
decidedly  shorter  than  the  anterior  lobe,  with  straight  and  parallel  sides 
and  truncate  anterior  and  posterior  margins;  the  anterior  lobe  tapering 
rapidly  with  straight  oblique  sides,  the  anterior  margin  gently  emarginate, 
the  whole  nearly  three  times  as  broad  as  long.  Middle  femora  very  much 
shorter  than  the  breadth  of  the  body  at  their  insertion.  Corium  of  henie- 
lytra  barely  surpassing  the  middle  of  the  abdomen.  Abdomen  broad  and 
rounded. 

A  single  species  is  known. 

CTEREACORIS  PRIMIGENUS. 

Head,  thorax,  scutellum,  and  corium  of  hemelytra  black,  antenna? 
blackish  fuscous,  abdomen  dark  fusco-fuliginous.  Head  smooth,  the 
antenna?,  especially  the  apical  joint,  a  little  roughened.  Thorax  and  scu- 
tellum  coarsely  punctate.  Corium  of  hemelytra  the  same,  the  puncta?  fol- 
lowing mostly  the  course  of  the  veins ;  membrane  clear.  Abdomen 
obscurely  and  coarsely  punctate. 
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Length.  .5""";   antenna-,  1.7:".' ;    breadth  of  head,  .9.V1"" ;   base  of  th«»- 

rax,  2.15""":   abdomen,  2.75""". 

Florissant.     <  )m-  specimen.  No.  2<>22. 

1  I.   TUAI'KZONnTrs   Fh-ber. 
s 

'Tliis  genus,  abundantly  represented  in  Kurope,  ratlier  feebly  in  Amer- 
ica, where  it  is  found  in  the  United  States,  and  ;ir  high  elevations  in  Cen- 
tral America,  seems  to  have  lived  at  Florissant,  a  couple  of  species,  one  of 
them  tolerably  common  being  found  there;  yet  they  certainly  differ  from 
modern  types  in  the  brevity  of  the  antenna-  and  blnntness  of  the  head, 
and  are  considerably  slenderer  than  anv  American  species  known  to  me. 
They  may  be  placed  here  at  least  provisionally. 

Table  of  the  Hjiccie*  of  Trtiiiezoiiotii*. 

Smaller  species,  hardly  exceeding  thrre  millimeters  in  length  ;  thorax  with  uo  mrdian  sulcatioti  ;  ooatal 
margin  of  curium  dark 1.  T.  ej-lrrmiinitim. 

Larger  species,  considerably  exceeding  tour  millimeters  in  length:  thorax  with  median  Hiilcation: 
costal  margin  of  corinm  light ...2.  T.  uli/i/iiilii. 

1.  TRAPK/ONOTUS  EXTKKMINATUS. 

I'l.  22,  Kip.  !» :    IM.  23,  Figs.  II,  22.  2',. 

Head  triangular,  rounded,  slightly  broader  than  long,  the  ungulate 
front  rounded;  antenna*  slender,  subeqnal.  ;i  little  longer  than  head  and 
thorax  together,  the  first  joint  barely  surpassing  the  front  of  the  head,  the 
second  joint  longest,  the  .succeeding  joints  successively  shorter.  Thorax 
with  convex  sides,  the  anterior  about  three-fourths  the  length  of  the  poste- 
rior border,  the  former  slightly  concave,  the  latter  as  slightly  convex,  tin- 
surface  faintly  punctate,  though  this  does  not  appear  on  all  individuals 
Hemelytra  with  the  corinm  reaching  the  middle  of  the  abdomen,  strongly 
infuscated  with  pallid  markings,  consisting  of  a  broad,  pale  subcostal  stripe 
which  does  not  reach  the  membranal  suture,  and  a  median  triangular  patch 
seated  on  the  same  suture,  besides  which  a  pale,  slender  stripe  follows  the 
sntura  clavi.  Abdomen  full  and  rounded. 

Length  of  body,  3. 1"™;    breadth,  l.i"""1:   length  of  antenna-,  1.4""". 

Florissant.       Eight  specimens,    Xos.   5X01,   (i.'56lj,   H550,    TliO'.i.    9H7-I. 
1  I7f>7.   rjnilO,  124511. 
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2.  TRAPEZONOTUS  STYGIALIS. 
PI.  27,  Fig.  11. 

Head  roundly  triangular,  its  sides  continuing  the  course  of  the  oblique 
sides  of  the  thorax,  a  little  broader  than  long,  the  front  well  rounded; 
antennre  slender  and  equal,  hardly  so  long  as  the  head  and  thorax  together, 
the  first  joint  not  surpassing  the  head.  Thorax  transverse,  more  than  half 
as  broad  again  as  long,  broadest  in  the  middle  of  the  posterior  half,  the 
sides  strongly  rounded,  tapering  forward  so  that  the  anterior  margin  is  only 
two-thirds  as  long  as  the  whole  width  of  the  thorax,  the  front  margin 
slightly  and  roundly  emarginate,  the  hind  border  gently  convex.  Heme- 
lytra  just  reaching  the  end  of  the  abdomen,  the  corium  extending  hardlv 
past  the  middle  of  the  same,  this  latter  rather  pale  testaceous,  with  the 
whole  costal  region  pallid,  besides  longitudinal  pallid  streaks  toward  the 
sutura  clavi  ;  membrane  clear.  Abdomen  full  and  rounded. 

Length  of  body,  4.o"'m ;  breadth,  1.8miu;  length  of  antenna;,  1.5"1"'. 

Florissant.     <  )ne  specimen,  No.  9302. 

12.    LINN.EA  gen.  nov.  (Linm<). 

A  genus  of  Rhyparochromaria  closely  allied  to  Gkmatas  Distant,  but 
from  which  it  is  readily  distinguished  by  the  smaller  head  and  shorter 
antenna1,  the  first  joint  of  which  barely  surpasses  the  head.  The  head  is 
not  more,  often  less,  than  half  as  broad  as  the  thorax,  nearly  as  long  as 
broad,  and  scarcely  angulated  in  front;  the  antennae  are  only  as  long  as 
the  head  and  thorax  together,  the  second  joint  the  longest,  scarcely  increas- 
ing in  size  apically,  the  third  and  fourth  successively  though  but  slightly 
shorter,  the  third  shaped  like  the  second,  the  fourth  not  incrassated,  all 
Smooth.  Thorax  very  broad,  broadest  posteriorly,  the  sides  full.  Heme- 
lytra  just  surpassing  the  abdomen,  the  corium  occupying  about  three-fifths 
of  the  whole.  Legs,  and  especially  the  fore  femora,  stout. 

Probably  the  use  of  Linntxja  in  botany  has  prevented  its  use  in 
/oology,  but  the  time  is  long  past  when  such  restrictions  have  any  value. 
There  is  no  conceivable  way  in  which  the  use  of  the  same  term  for  a  living 
Alpine  flower  and  a  Tertiary  bug  can  cause  confusion  or  be  inconvenient. 

Several  species  occur  in  the  North  American  Tertiaries,  but  onlv  at 
Florissant;  while  but  for  their  much  longer  antemuie  and  slighter  fore 
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femora  I  should  be  inclined  to  place  here  two  of  the  fossil  species  found  at 
Aix  in  I'rovence  (Oligoceiie)  and  heretofore  referred  to  Pachynierus,  vi/. 
I*,  fasciatus  Heer  and  P.  pulchellus  Heer,  which  much  resemble  our  first  two 
species. 

Takli  of  the  upend  of  I. mini  a. 

iiH'  of  tho  homolytra  distinctly  marked  with  broad,  arcuate,  longitudinal  stripes. 

Thm-ax  very  rapidly  narrowing  in  tho  antcricir  Ibnrtli 1.  /..  Itolmttn. 

Thorax  narrow  ing  only  .1  little  in  the  anterior  fourth i.   /..  jiulimmi. 

inr  of  tho  bemelytra clear. 
Corinin  mostly  obscure. 

Anterior  outer  angles  of  the  thorax  HO  rounded  that  tin-  curve  of  the  aulerior  half  of  the  thorax 

is  almost  uniform  3.  L.  abolila 

Anterior  outer  angles  distinct  though  rounded 4.   L.  rarcernta. 

Corinin  mostly  clear. 

Costal  margin  distinctly  though  rather  narrowly  testaceous;  rest  ofcoriuui  clear  .0.  L^rrolutn. 

In  addition  to  the  thickening  of  tho  costal  margin,  testaceous  blotches  fringe  the  inenibraiiiil 

sui  ii iv  and  mark  the  outer  tip  of  the  corium 6.  L.  yrariiia. 

1.     LlNN.KA    HOLMKSII. 
PI.  23,  Fig.  10. 

Head  slightly  broader  than  long,  well  rounded,  the  front  entirely  without 
angulation.  Thorax  half  as  broad  again  as  long,  the  sides  strongly  arcuate, 
the  anterior  margin  only  about  half  as  long  as  the  posterior  (in  which  point 
it  is  \\Tunglv  represented  on  the  plate),  which  is  slightly  etnarginate  at  tin- 
base  of  the  scutellum,  the  surface  smooth.  Hemelylra  with  the  corium 
very  dark  testaceous,  deepening  apically,  with  ;i  pallid  sutura  clavi,  and  a 
subcostal  streak,  besides  a  small  triangular  spot  on  the  merubranal  suture 
just  without  tlio  sutura  clavi:  membrane  with  four  pale  testaceous,  equidis- 
tant, slightly  arcuate,  longitudinal  streaks,  the  outer  occupying,  respectively, 
the  costal  and  inner  margins,  originating  at  a  little  space  beyond  the  mein- 
branal  suture  and  running  to  the  outer  margin,  the  interspaces  perfectly 
clear. 

Length  of  body,  ;».:?5""":    hivadth.   I.I.". :    length  of  antenna-.   1.1'" 

Named  for  Mr.  W.  II.  Holmes,  geologist,  archeologist,  anil  artist  of  the 
llayden  Survey. 

Florissant.     One  specimen,  No.  'J.S'JO. 

2.     LlNN.KA    I-IITNAMI. 

I M.  2:{,  Fig.  l. 

This  species  closely  resembles  the  preceding  in  general  appearance, 
but  differs  from  il  iii  important  details  in  those  parts  which  can  be  com- 
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pared.  Unfortunately  the  head  is  not  well  preserved  and  the  thorax  is 
defective,  but  the  latter  can  be  seen  to  be  nearly  as  broad  in  front  as 
behind,  with  decided  though  rounded  angles  in  front  and  with  a  faintly 
punctate  surface.  It  is  of  a  very  dark  color  ;  the  corium,  which  is  scarcely 
less  dark  than  the  bod}',  shows  only  ;i  slender  pallid  line  at  the  sutura  clavi 
and  along  the  principal  vein,  which  passes  down  the  middle  and  forks  in 
the  middle  of  the  outer  half  of  the  corium,  much  fainter  after  forking.  The 
membrane  is  marked  as  in  L.  holmesii,  but  the  stripe  on  the  inner  margin 
is  very  faint. 

Length  of  body,  3.35umi ;   breadth,  1.25mi". 

Named  for  my  fellow  student  in  science,  Prof.  F.  W.  Putnam,  of 
Cambridge. 

Florissant.      One  specimen,  No.  5.S7.'>. 

.').     LlNN.KA    AROLITA. 

Head  exceptionally  small  and  rounded,  not  more  than  a  third  as  broad 
as  the  thorax,  the  front  in  no  way  angulate.  Thorax  with  the  posterior 
lobe  distinctly  separated  from  the  anterior  and  rather  less  than  half  as  long- 
as  it ;  anterior  lobe  very  rapidly  narrowing  with  oblique  but  slightly  arcu- 
ate sides,  so  that  the  front  margin  is  scarcely  more  than  a  third  as  wide  as 
the  thorax,  and  the  front  half  of  the  thorax  has  one  nearly  uniform  curve ; 
the  posterior  lobe  again  narrows  or  is  slightly  constricted  ;  surface  smooth. 
Hemelytra  with  the  corium  uniformly  dark  fuliginous,  membrane  clear. 
Abdomen  very  full  and  rounded. 

Length,  3.75mm ;  breadth,  1.4mm. 

Florissant.     One  specimen,  No.  1918. 

4.    LlNNyEA    CARCEEATA. 
PI.  23,  Fig.  2. 

Head  small,  less  than  half  as  broad  as  the  thorax,  almost  as  long  as 
broad,  the,  front  well  rounded;  antenna'  shorter  than  the  head  and  thorax. 
Thorax  very  broad,  twice  as  broad  as  long,  the  sides  very  strongly  rounded 
and  full,  the  anterior  hardly  shorter  than  the  posterior  margin,  with  no  dis 
tihct  separation  into  anterior  and  posterior  lobes,  the  surface  smooth,  with  a 
slight  median  sulcation.  Hemelytra  pale  testaceous,  with  large  and  irreg- 
ular pallid  blotches  covering  nearly  half  the  coriuni  but  uot  invading  the 


BEMIPTEKA— IIETEKOPTEEA— LYG-E1D.K. 

apex;   membrane  clear.     Abdomen  narrower  than  the  thorax,  \vith  paralh-1 
sides  and  broadly  rounded  apex,  and  halt'  as  long  again  as  broad. 
Length  of  body,  3.55inm  ;  breadth  of  thorax,  1.35™ 
Florissant.     Four  specimens,  Nos.  5793,  9692,  12096,  12464. 

5.  LlXN.EA    EVOLLTA. 

PI.  23,  Fig.  21. 

Head  much  broader  than  long,  the  front  broadly  angled  ;  basal  joint  of 
antennre  not  surpassing  the  head,  the  last  joint  two-thirds  the  length  of  the 
second  ;  rostrum  reaching  the  posterior  extremity  of  the  fore  coxa3.  Thorax 
transversely  striate,  the  posterior  half  with  parallel  sides,  continuous  with 
the  equally  broad  abdomen,  the  anterior  half  rapidlv  narrowing  with 
oblique  arcuate  sides,  so  that  the  anterior  border  is  about  two-thirds  as  long 
as  the  posterior  and  as  long  as  the  length  of  the  thorax.  Hemelytra  with 
the  coriuni  clear,  except  for  a  faint  cloudiness  which  is  a  little  intensified  in 
a  costal  margin,  the  veins  marked  with  serial  punctures;  membrane  clear. 
Abdomen  parallel  sided,  broadly  rounded  apically,  about  half  as  long  again 
as  broad. 

Length,  3.I;11""  :   breadth,  1.4""". 

Florissant.     Two  specimens,  Nos.  5840,  7233. 

6.  LlNX.EA    GRAVIDA. 

PL  23,  Fig.  1!». 

Head  small,  apparently  rather  less  than  half  as  broad  as  the  thorax, 
shorter  than  broad,  the  front  broadly  angled  :  antenna1  with  the  basal  joint 
just  attaining  the  front  of  the  head,  the  whole  scarcely  longer  than  head 
and  thorax.  The  latter  smooth  or  scarcely  punctate,  half  as  broad  again 
as  long,  the  sides  well  rounded,  tapering  forward  a  little,  the  outer  anterior 
angles  well  rounded  off,  the  anterior  margin  about  two-thirds  the  length  of 
the  posterior.  Hemelytra  with  a  pale  testaceous  costal  stripe  on  the  coriuni 
with  the  membranal  edge  marked  irregularly  with  the  same,  as  well. as  with 
a  stripe  following  the  outer  side  of  the  sutura  clavi  and  another  down  tin- 
middle  of  the  coriuni :  membrane  clear  Abdomen  full,  about  half  as  long 
again  as  broad.  This  species  is  slightly  larger  than  any  of  the  others. 

L.-11-jth.    1.5""":    bivadth.   1.75""" 

Florissant.     Four  specimens,  Nos.  J9(jl>,  4.994,  10410,  10882. 
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13.  RHYPAROCIIUOMCS  Curtis. 

A  single  fossil  was  formerly  referred  to  this  genus  by  me,  which  seems 
rather  to  belong  to  the  Acanthiidse.  But  another  from  Florissant  may  more 
rightly  claim  a  place  here,  and  is  the  only  fossil  species  known.  The  genus 
is  now  feebly  represented  in  North  America,  a  single  species  occurring  in 
the  United  States  and  another  in  Guatemala,  while  a  number  are  recorded 
from  Euro] ic. 

1  \  I II  I  •  A  K<  it  H  R<  >MUX    VERRILLH. 
PI.  23,  Figs.  15,  :;o. 

Head  narrower  than  the  thorax,  barely  broader  than  long,  rounded 
subtriangular ;  antenna-  just  about  as  long  as  head  and  thorax  together. 
Thorax  subquadrate,  narrowing  gently,  the  truncate  anterior  margin  five- 
sixths  the  length  of  the  posterior,  the  whole  as  long  as  its  anterior  breadth, 
the  anterior  lobe  three  times  as  long  as  the  posterior,  the  sides  full  and 
rounded,  very  feebly  separated  from  the  posterior  lobe,  the  surface  faintly 
punctate.  Ilemelytra  with  the  curium  reaching  the  middle  of  the  hinder 
half  of  the  abdomen,  heavily  infuscated,  but  the  sutura  clavi  always  marked 
by  a  pallid  line,  and  sometimes  the  corium  marked  with  pallid  after  the 
style  of  Trapezonotus  exterminatus  of  the  same  beds. 

Length,  3.5""";  breadth,  1.25""". 

Named  for  the  distinguished  Yale  zoologist,  I'r  >f.  A    E.  Verrill. 

Florissant.  Seven  specimens,  Nos.  1511,  2027,  2050,  ;!l(iO,  5270. 
!>SS4,  11210. 

14.   PACHYMERUS  St.  Fargean  and  Serville. 

This  group,  as  restricted  by  Stal,  is  composed  wholly  of  Old  World 
forms,  and  is  closely  related  to  Rhyparochromus.  To  it  have  been  referred 
a  considerable  number  of  fossil  Heteroptera,  fifteen  species  in  all,1  but  onlv 
two  or  three  of  them  at  the  most  can  by  any  possibility  be  regarded  as 
belonging  to  the  genus  in  its  now  restricted  form;  these  would  be,  besides 
the  one  given  below,  a  single  species  each  at  Aix  and  Oeningen  and  in 
amber. 


'  la  my  Systematic  review  of  fossil  insc-rts  I  I'mll.  H.  S.  Gcol.  Surv..  No.  :U,  }>.  liM).  I  li;tves;ii<l  >r\ 
enteen,  lin vin;;  wronply  i^irf n  rrpilil    lo  R.Tlolmj  iin-l  iiinlier  lor  one  moiv  spiM-ics  rricli   1  II.-ITI  thi'V  liavc. 
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PACHYMERUS  PETRENSIS. 

I'l.  5,  Figs.  7(>,  71. 
Pachi/merus  petrenxiti  Scudd..  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  7G1  (1*77). 

A  single  specimen,  of  which  most  of  the  right  half  i.s  destroyed,  repre- 
sents this  species,  which  is  placed  here  provisionally,  principally  because  it 
appears  to  be  closely  related  to  fossil  species  put  in  this  group  by  lleer. 
It  seems  to  be  a  larva,  and  to  belong  to  the  Myodochina  in  the  vicinity  of 
Eremocoris.  The  outline  of  the  head  is  vague  and  broken,  but  the  front  is 
apparently  bent  at  a  right,  angle.  The  antennae  are  about  half  as  long  as 
the  body,  four-jointed  ;  the  basal  joint  only  about  half  as  long  again  as 
broad,  the  others  subequal,  very  slightly  smaller  at  the  base  than  at  the 
apex,  but  otherwise  equal,  the  second  a  very  little  the  longest,  the  last 
pointed  at  the  tip.  Thorax  and  abdomen  of  about  equal  length,  the  former 
equally  broad  throughout  (or  nearly  so)  ;  the  fore  and  middle  femora  short 
and  stout,  about  as  long  as  their  separation  from  each  other.  Abdomen 
expanding  suddenly  at  the  base,  so  that  the  second  segment  is  broadest  and 
apparently  half  as  broad  again  as  the  thorax,  beyond  tapering  rather  rap- 
idly to  a  rounded  tip. 

Length  of  body,  3mm  ;  antenna?,  1.5""";  fore  femora,  0.35mm. 

Fossil  Canon,  White  River,  Utah.     One  specimen  (W.  Denton). 


If).  TIROMERUS  gen.  nov.  (refpto, 

Head  broadly  triangular,  as  broad  as  front  of  thorax,  the  front  angularly 
rounded,  the  eyes  basal  ;  antennae  much  more  than  half  as  long  as  the  body, 
the  first  joint  distinctly  surpassing  the  head,  the  second  very  slender  and 
almost  as  long  as  the  third  and  fourth  together,  these  subequal,  the  last 
slightly  incrassated.  Thorax  transverse,  trapezoidal,  tapering  gently,  the 
sides  more  cr  less  but  not  much  ampliated,  with  no  distinct  division  into 
anterior  and  posterior  lobes.  Ilemelytra  with  the  corium  barely  reaching 
the  middle  of  the  abdomen. 

The  genus  appears  to  be  allied  to  Rhyparochromus,  but  the  relative 
length  of  tlu  second  joint  of  the  antenna'  separates  it  from  any  existing 
genus  with  which  it  appears  comparable.  Two  species  are  found  at  Flor- 
issant, which  may  perhaps  be  generically  distinct,  in  which  case  T.  torpefactus 
should  be  regarded  as  typical. 

Tablt-  o/"  the  Kpci'ic*  of  Tirontfru*. 
Thorax  much  lens  than  twirn  an  hrond  a.s  long  .....................................  1.    T.  torpr/actHf. 

Thorax  fully  twice  a,s  liroad  n«  long  ...................................................  i    T.  takillHMii. 
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1.    TlROMERUS    TORPEFACTUS. 

Sides  of  body  nearly  straight  and  enlarging  slightly  from  the  head  to 
the  middle  of  the  abdomen  Head  about  twice  as  broad  as  long,  the  front 
roundly  produced  in  front  of  the  eyes.  Antennas  very  slender,  extending, 
if  stretched  alono-  the  bodv,  beyond  the  commissura.  Rostrum  extending1 

o  t/    '  J 

to  the  middle  coxse.  Thorax  flat,  gently  tapering,  with  hardly  any  fullness, 
the  length  about  two-thirds  the  breadth,  its  breadth  at  apex  five-sixths  that 
at  base,  the  angles  scarcely  rounded,  the  front  margin  roundly,  regularly, 
and  slightly  emarginate,  the  surface  faintly  wrinkled  transversely.  Heme- 
lytra  with  the  corium  reaching  the  middle  of  the  abdomen,  apparently 
almost  clear,  but  for  a  costal  thickening  of  a  testaceous  color. 

Length,  3™'";  breadth  of  base  of  thorax,  1.3mra  ;  length  of  antennae,  2mm. 

Florissant.     One  specimen,  No.  1214. 

2.    TlROMERUS    TABIFLUUS. 

Whole  body  of  a  very  regular  oval  shape,  the  largest  end  posterior. 
Head  about  half  as  broad  again  as  long,  the  front  angularly  produced  but 
with  the  extreme  front  well  rounded;  rostrum  reaching  at  least  the  fore 
coxa?,  and  apparently  the  middle  pair;  only  the  basal  part  of  the  antenna1 
preserved.  Thorax  almost  flat,  distinctly  and  considerably  tapering,  but 
short,  with  full  sides,  a  little  more  than  twice  as  broad  as  long,  the  apex 
about  three-fourths  the  width  of  the  base,  the  front  margin  roundly,  regu- 
larly, and  not  slightly  emarginate,  the  surface  faintly  and  finely  punctate 
Hemelytra  with  the  corium  not  extending  beyond  the  middle  of  the  abdomen 
or  hardly  reaching  it,  the  membranal  suture  transversely  oblique,  the  corium 
apparently  clear. 

Length,  3.25mm;  breadth  in  middle  of  body,  1.5mm. 

Florissant.     One  specimen,  No.  2475. 

16.  LITHOCHROMUS  gen.  nov.  (MOo?,  wafta). 

Head  moderate,  rounded  subtriangular,  of  about  equal  length  and 
breadth,  the  front  distinctly  angulate,  the  eyes  small  and  globular,  situated 
in  the  middle,  away  from  the  base  ;  antenna?  nearly  or  quite  half  as  long  as 
the  body,  the  last  joint  scarcely  or  not  incrassated ;  the  first  joint  just  or 
1  i;i rdy  surpasses  the  front,  the  second  is  long  and  slender,  and  with  the  first 
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equal  or  almost  equal  to  the  last  two  together,  these  subequal.  Thorax 
transverse,  usually  only  half  as  broad  again  as  long,  broadest  at  the  base 
or  slightly  before  the  base,  narrowing  in  front  so  that  the  head  is  never 
more  than  half  as  broad  as  the  thorax,  often  with  a  slight  triangular  depres- 
sion at  apex,  with  no  distinct  posterior  lobe.  Legs,  especially  the  femora, 
x  moderately  stout.  Hemelvtra  with  the  corium  reaching  beyond  the  middle 
of  the  abdomen,  but  not  far. 

Four  species  have  been  distinguished  in  the  Florissant  shales. 

Table  of  the  upeciei  of  Lithochromui. 

Thorax  broadest  at  base  ;  first  two  joints  of  antenna;  together  as  long  as  the  last  two. 

Thorax  impnnctate  or  scarcely  punctate,  longer  than  the  width  of  tlin  huail  ;  coriurn  of  hemelytra 

obscure 1.   L.  gardneri. 

Thorax  punctate,  only  as  long  as  the  width  of  the  head,  coriinn  of  hemelytra  clear. 

Thorax  more  than  one-half  as  long  again  as  the  head U.  L.  obflriclun. 

Thorax  less  than  one-half  as  long  again  as  (he  head 1J.    L.  morluariim. 

Thorax  broadest  before  the  base;  first  two  joints  of  antenuiB  together  slightly  shorter  than. the  la.st 
two 4.   L.  eitranru*. 

1.    LlTHOCHEOMUS    GARDN'ERI. 
PI.  20,  Fiji.  K»:   PI.  27.  Fig.  8. 

Antennae  as  long  as  the  head,  thorax,  and  half  of  the  scutellum. 
Thorax  trapezoidal,  longer  than  the  width  of  the  head,  less  than  half  as  broad 
again  as  long,  the  sides  scarcely  convex,  the  apex  nearly  five-sixths  the 
length  of  the  base,  the  outer  anterior  angles  a  little  rounded  ;  the  front 
transverse  or  slightly  emarginate;  a  slight  triangular  depression  broader 
than  long  occupies  the  whole  front  margin:  surface  impunctate  or  scarcely 
punctate,  as  is  also  the  scutellum.  Corium  of  the  hemelytra  obscure  dark 
fuscous,  with  pallid  longitudinal  strigne  which  scarcely  affect  the  outer  apex; 
membrane  showing  faint,  longitudinal,  pale  testaceous  striga?. 

Length,  5mm  ;  breadth,  2mm. 

Named  for  Mr.  James  T.  Gardner,  geographer  of  the  Ilayden  Survey. 

Florissant.  Seven  specimens,  Nos.  10!ii\  2577,  3947,  4717,  1)837, 
1007IJ,  14204. 

2.    LlTHOCHROMUS    ORSTRICTt'S. 

Thorax  nearly  twice  as  broad  as  long,  only  as  long  as  the  width  of 
the  head,  more  than  half  as  long  again  as  the  head :  the  sides  pretty 
strongly  oblique  and  slightly  convex  :  the  apex  about  three-quarters  the 
length  of  the  base;  front  margin  regularly,  broadly,  and  considerably 
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emarginate ;  a  slight  median  sulcation,  but  scarcely  any  sign  of  a  depres- 
sion at  the  apex.  Surface  nearly  smooth,  but  coarsely,  distantly,  and 
faintly  punctate.  Corium  of  hemelytra  clear. 

Length,  525mm;  breadth,  2.1mm. 

Florissant.     One  specimen,  No.  6390. 

3.  LlTHOCHROMUS   MORTUARIUS. 

PL  26,  Fig.  2. 

Antennre  slightly  longer  than  head  and  thorax  together.  Thorax  sub- 
quadrangular,  less  than  half  as  broad  again  as  long,  less  than  half  as  long 
again  as  the  head,  and  only  as  long  as  the  width  -of  the  head,  broadest 
before  the  base,  with  rather  strongly  convex  sides,  tapering  only  in  the 
apical  half,  but  rapidly;  the  apex  three-fourths  the  length  of  the  base;  a  dis- 
tinct posterior  lobe  not  one-fourth  the  length  of  the  anterior;  the  front  mar- 
gin transverse  or  very  slightly  emarginate,  with  a  distinct  triangular  ante- 
rior depression,  twice  as  broad  as  long,  the  apex  broadly  rounded;  surface 
indistinctly  punctate.  Corium  of  hemelytra  blackish  fuscous  ;  membrane 
with  slight  marks  of  longitudinal  infuscation. 

Length,  4.6"im  ;  breadth  of  base  of  thorax,  1.85mm;  abdomen,  2.25mm. 

Florissant.     Two  specimens,  Nos.  4644,  11220. 

4.  LlTHOCHROMUS   E^TRANEUS. 

PL  26,  Fig.  6. 

The  single  specimen  is  preserved  only  upon  a  side  view,  and  is  on  that 
account  difficult  to  compare  with  the  others  absolutely.  The  head  appears 
to  be  of  unusual  length,  being  apparently  about  five-sixths  the  length  of  the 
thorax,  and  is  smooth;  the  antennas  are  exceptionally  stout  and  are  some- 
what longer  than  the  head  and  thorax  together  ;  the  first  two  joints  together 
slightly  shorter  than  the  last  two  ;  the  first  and  second  joints  increase  very 
slightly  in  size  next  the  apex,  and  are  truncate  at  tip  ;  the  last  joint  scarcely 
enlarges  toward  the  tip,  which  is  rounded.  Thorax  apparently  tapering 
from  a  little  before  the  base,  somewhat  tumid,  and  punctate;  corium  of 
hemelytra  clear,  or  very  slightly  obscured,  punctate  throughout,  but  more 
densely  along  the  principal  veins ;  membrane  clear. 

Length,  5.5mm ;  of  corium  of  hemelytra,  2.75mm. 

Florissant.     One- specimen,  No.  13660. 
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17.   COPTOCHROMUS  gen.  nov.  (xoare1?,  y.pco^a). 

Head  rounded  triangular,  fully  as  long  as  broad,  as  broad  as  tlie  apex 
of  the  thorax;  the  eyes  small,  globular,  median,  the  front  between  them 
advanced  considerably,  and  roundly  angulated ;  antenna-  shorter  than  in 
the  preceding  genus,  longer  than  in  the  succeeding  genera,  being  longer 
than  head  and  thorax  together,  but  considerably  less  than  half  the  length 
of  the  body;  first  joint  distinctly,  though  not  considerably,  surpassing  the 
front,  the  first  and  second  together  shorter  than  the  remainder  of  the 
antenna?,  the  third  and  fourth  subequal  and  not  at  all  incrassated.  Thorax 
transverse,  considerably  less  than  twice  as  broad  as  long,  decidedly  longer 
than  the  head,  broadest  at  the  base,  the  anterior  lateral  margins  strongly 
rounded,  the  apex  about  three-fourths  the  width  of  the  base ;  no  noticeable 
posterior  lobe.  Legs  and  hemelytra  as  in  the  preceding  genus. 

A  single  species  occurs  at  Florissant. 

COPTOCHROMUS    MANIUM. 

Antenna;  of  nearly  uniform  diameter  throughout.  Thorax  trapezoidal 
with  the  outer  anterior  angles  strongly  rounded ;  the  thorax  tapering 
rapidly  only  at  the  extreme  apex ;  front  margin  gently  emarginate,  a  very 
broad,  rounded,  subtriangular,  anterior  depression  three  or  tour  times  as 
broad  as  long  occupying  the  whole  apex:  a  distinct  median  carinn  :  sur- 
face smooth.  Corium  of  hemelytra  varying  from  pale  testaceous  to  fuscous, 
more  heavily  marked  along  the  costal  margin  ;  the  whole  surface  faintly 
and  uniformly  punctate  ;  membrane  clear. 

Length,  4.6""";   breadth,  2""". 

Florissant.     Four  specimens,  Nos.  5248,  6270,  6449,  9046. 

18.    PROLYGLEUS  gen.  nov.  (/rp<;,  Lyga-us,  nom.  gen.) 

Body  of  a  very  regularly  oval  form  less  than  twice  as  long  as  broad. 
Head  rather  small,  with  the  eyes  rather  narrower  than  the  reduced  front  ot 
the  thorax,  as  long  as  broad,  the  eyes  situated  in  the  middle  of  the  head, 
ami  the  front  produced  in  advance  of  them  as  a  broad  quadrate  mass; 
antenna1  as  long  as  the  head  and  thorax,  the  first  joint  not  surpassing,  prob- 
ably just  reaching,  tho  front,  the  last  two  longer  than  the  lirs.t  two  joints, 
subequal  and  slightly  incrassated.  Thorax  verv  transverse,  ncarlv  three 
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times  as  broad  as  long,  the  posterior  lobe  more  than  one-third  of  the  whole, 
tapering  pretty  regularly  and  very  considerably  from  base  to  apex,  which 
is  not  more  than  two-thirds  as  long  as  the  base.  Femora  stout  and  large. 
Hemelytra  with  the  corium  extending  a  little  beyond  the  middle  of  the 
abdomen. 

A  single  species  is  found  at  Florissant. 

PROLYG^US  INUNDATUS. 

PI.  27,  Fig.  13. 

Head  very  faintly  and  finely  punctate,  oblique  sides  of  the  thorax 
gently  convex,  front  margin  of  thorax  marginate  and  broadly  and  slightly 
emarginate  ;  surface  distinctly,  rather  distantly  and  uniformly  punctate. 
Corium  of  hemelytra  rather  heavily  punctate  in  series  which  are  more  or 
less  longitudinal. 

Length,  5.5ram  ;  breadth  of  thorax,  1.85mra  ;  abdomen,  2.6mm. 

Florissant.     One  specimen,  No.  6299. 


19.  NECROCHROMUS  gen.  nov.  (rexpo?, 

Body  very  regularly  oval,  the  broader  end  posterior,  the  abdomen  being 
very  full,  laterally  expanded  beyond  the  costal  margins  of  the  closed  heme- 
lytra, the  whole  body  less  than  twice  as  long  as  broad.  Head  with  the 
moderately  large  eyes  just  as  broad  as  the  apex  of  the  thorax,  almost  as  long 
as  broad,  being  strongly  and  angularly  produced  in  front  of  the  eyes,  which 
are  situated  at  or  close  to  the  base.  Ocelli  small,  situated  close  to  the  eyes 
on  aline  with  their  posterior  margin;  antennae  as  long  as  head,  thorax,  and 
scutellum,  the  first  joint  not  or  but  slightly  surpassing  the  front,  the  other 
joints  subequal,  the  fourth  slightly  the  longest,  the  third  shortest,  the  last 
two  gently  incrassated.  Thorax  transverse,  broadest  at  base,  tapering  rather 
or  very  rapidly,  scarcely  longer  than  the  head,  the  sides  convex,  the  obscure 
posterior  lobe  rather  less  than  one-fourth  of  the  whole.  Legs,  or  at  least 
the  femora,  pretty  stout.  Hemelytra  with  the  corium  surpassing  the  middle 
of  the  abdomen  to  a  greater  or  less  degree. 

Three  species  are  known,  all  from  Florissant. 

Table  of  the  species  of  NeorooTiramus. 

Thorax  about  twice  as  broad  as  long. 

Api'x  of  thorax  nmrr.  tlia'i  three-fourths  as  long  as  base  ;  coriura  of  heraelytra  short.  1.  .V.  <  -<n  •!.<>•<  -Hi. 

Apex  of  '  borax  hardly  morn  tlriu  li;ilt'as  long  :n  bun;  corium  of  hemelytra,  long.  ...-.!.    .V.  labattis. 
Thorax  about  half  as  broad  again  a.s  loin;  .......................    ....................  3.  _V.  xajcijictts. 
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1.  NECKOCHROMUS  COCKEKELLI. 

I'l.  L'T,  Fifj.  111. 

Head  smooth.  Thorax  fully  twice  as  broad  as  long,  the  apex  mure 
than  three-quarters  the  length  of  the  base,  gently  tapering  with  arcuate 
sides,  the  front  margin  gently  and  broadly  emarginate  with  somewhat 
rounded  lateral  angles ;  sides  marginate  and  on  either  side  near  the  margin 
a  gently  arcuate  snlcus  subparallel  to  the  margin  ;  the  posterior  lobe  sepa- 
rated only  ny  a  slight  carination  ;  whole  surface  uniformly  and  distinctly 
punctate.  Coriuin  of  hemelytra  relatively  short,  hardly  surpassing  the  mid- 
dle of  the  abdomen,  clear,  excepting  a  broad,  fusco-fuliginous  band  along 
the  membranal  suture  and  the  fuscous  punctate  veins;  the  whole  of  the 
corium  is  also  distantly  punctate  ;  membrane  clear,  abdomen  fusco-fuligi- 
nous w;ith  a  broad,  submarginal,  distinctly  bordered,  clear  band  not  clearly 
observable  in  all  specimens. 

Length,  6.15""";  breadth  of  thorax,  2.15""";  abdomen,  2.85mi1 

Named  for  Mr.  T.  D.  A.  Cockerel!,  the  industrious  entomologist  of 
Colorado. 

Florissant.  Five  specimens,  Nos.  2229,  8139  and  8234,  9086.  10135, 
11231. 

2.  NECEOCHEOMUS  LABATUS. 

1M.  1-7,  Fi{,'.  14. 

Thorax  nearly  two  and  a  half  times  as  broad  as  long,  only  a  little  longer 
than  the  head ;  apex  only  three-fifths  the  breadth  of  the  base,  transverse, 
the  sides  oblique,  gently  arcuate,  the  outer  anterior  angles  scarcely  rounded  ; 
the  surface  uniform,  heavily  punctate.  Corium  of  hemelytra  relatively  long, 
reaching  the  middle  of  the  outer  half  of  the  abdomen,  pale  testaceous  except- 
ing rather  large  fuscous  spots  along  the  inner  half  of  the  membranal  suture  ; 
the  whole  surface  punctate  ;  the  veins  infuscated  ;  abdomen  as  in  last  species. 

Length,  a""11;   breadth  of  thorax,  2  1  .'•""";   abdomen,  '2.8™ 

Florissant.     One  specimen,  No.  2*7  1 . 

3.  NECBOCHROMDS  SAXM-ICUS. 

Antenna'  as  long  as  head,  thorax,  and  scutellum,  all  but  the  apical  joint 
dark;  the  latter  clear  except  for  some  slight  blotches.  Thorax  trapezoidal, 
hardly  half  as  broad  again  as  long,  tapering  gently  and  regularly  except 
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for  the  slight  arcuation  of  the  sides  from  the  extreme  base ;  the  apex  fully 
three-fourths  as  long  as  base,  the  front  margin  gently  emarginate,  the  outer 
angles  hardly  rounded ;  surface  punctate.  Corium  of  hemelytra  reaching 
almost  to  the  middle  of  the  apical  half  of  the  abdomen,  more  or  less  obscure 
and  punctate ;  abdomen  uniformly  dark  fuscous,  differing  from  the  other 
species  in  its  relative  narrowness,  so  that  it  is  apparently  not  expanded 
laterally  beyond  the  margin  of  the  hemelytra. 

Length,  6mm;  breadth  of  thorax,  1.8mm  ;  abdomen,  2.5mm. 

Florissant.     One  specimen,  No.  8927. 

20.  EXITELUS  gen.  nov.  (e'£/r?Ac*). 

The  body  is  long  oval,  more  than  twice  as  long  as  broad.  Head  a 
little  broader  than  long,  as  broad  as  the  abruptly  narrowed  apex  of  the 
thorax,  but  hardly  half  so  broad  as  the  base  of  the  thorax ;  eyes  rather 
small,  situated  in  the  middle  of  the  head,  the  front  between  them  strongly 
and  roundly  produced,  with  no  angulation ;  antennae  as  long  as  head  and 
thorax  together,  the  first  joint  barely  surpassing  the  front,  the  last  a  little 
incrassated  and  apparently  the  longest.  Thorax  trapezoidal,  narrowing  rap- 
idly from  base  forward,  abruptly  at  the  very  apex,  not  muoh  more  than  halt' 
as  broad  again  as  long,  the  sides  a  little  convex.  Fen.ora  stout.  Corium 
of  hemelytra  extending  beyond  the  middle  of  the  abdomen,  which,  though 
full,  perhaps  does  not  expand  laterally  beyond  the  closed  hemelytra. 

A  single  species  is  known. 

EXITELUS  EXSANGUIS. 

PI.  27,  Fig.  2. 

Head  and  thorax  fusco-fuliginous,  the  latter  with  a  median  snlcation, 
both  smooth,  though  the  scutellum  is  faintly  punctate ;  front  margin  of  the 
thorax  slightly  emarginate.  Corium  of  hemelytra  reaching  the  middle  of 
the  apical  half  of  the  abdomen,  fuliginous  with  a  central  faint  pallid  spot, 
faintly  punctate;  abdomen  fusco-fuliginous  with  a  premarginal,  broad, 
clearly  denned,  pale  belt  which  traverses  the  abdomen  in  equal  breadth 
just  beyond  the  scutellum. 

Length,  4.8.5""";  breadth  of  thorax,  1.9""";  abdomen,  2mm. 

Florissant.     One  specimen,  No.  (iUTii;. 
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21.  rK'YI'TnCIIlJUMlTS  gen.  nov.  (xpva-rn?,  XP«//a). 

Body  of  an  oval  shape,  a  very  little  more  than  twice  as  long  as  broad. 
Head  large,  distinctly  broader  than  the  apex  of  the  thorax,  fully  half  as 
broad  again  as  long,  the  front  hut  slightly  advanced  before  the  eyes,  very 
broad Iv  angnlate  Eves  very  large,  half  as  long  as  the  thorax,  hemispher- 
ical, occupying  the  entire  narrowed  side  of  the  head.  Antenna-  as  long  as 
head  and  thorax,  the  first  joint  scarcely  surpassing  the  head,  the  other 
joints  subequal  in  length,  the  second  very  slender,  the  fourth  distinctly 
incrassate.  Thorax  trapezoidal,  a  little  more  than  twice  as  broad  as  long, 
flattened,  broadest  at.  base,  narrowing  gently  in  advance,  the  sides  gentlv 
arcuate,  the  apex  two-thirds  as  broad  as  the  base.  (Jorium  of  hemelvtra 
reaching  beyond  the  middle  of  the  apical  half  of  the  abdomen. 

One  species  only  is  known,  from  Florissant. 

CRYPTOCHROMK.S  LKTATUS. 

Head,  thorax,  scutellum,  and  hemelytra,  the  latter  perhaps  to  a  less 
extent  than  the  other  parts,  blackish  fuscous,  finely  and  uniformly  punctate. 
Thorax  about  two  and  a  quarter  times  as  broad  as  long,  the  front  margin 
roundly  emarginate,  the  hind  margin  transverse,  the  posterior  considerably 
longer  than  the  anterior  lobe;  a  slight  median  sulcation.  Corimn  of  heme- 
lytra strongly  infuscated,  very  long,  reaching  to  the  last  abdominal  joint, 
the  membranal  suture  very  oblique  ;  abdomen  fusco-fuliginous. 

Length,  4.15""";  breadth  of  thorax,  -2""";  abdomen,  -2.1i>mm. 

Florissant.     One  specimen,  Nos.  4487  and  lltJno. 

SiiblMmily  PYRRHOCOHINA  Stal. 

This  peculiar  group,  bv  many  regarded  as  deserving  family  rank,  has 
never  before  been  found  fossil.  The  Florissant  beds,  howeveri  yield  two 
species,  which  I  have  referred  to  Dysdercus. 

DVSDEKCUS  Amyotand  Serville. 

To  this  genus,  found  all  over  the  world,  but  not  so  rich  in  species  with 
us  as  in  the  Old  World,  an  inhabitant  mostly  of  warm  climates,  and  repre- 
sented in  the  United  States  onlv  in  the  southern  portion,  a  couple  of  Flor- 
issant forms  appear  to  belong.  It  has  not  before  been  recognized  in  a  fossil 
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state,  but  it  is  quite  possible  that  some  of  the  undescribed  species  in  the 
European  Tertiaries  referred  to  Lygsens  may  be  found  on  examination  to 
belong  here  or  to  other  Pyrrhocorina,  since  the  two  species  found  at  Floris- 
sant closely  resemble  the  species  of  Lygaeus  from  the  same  beds,  and  until 
their  want  of  ocelli  was  noted  were  placed  next  to  them. 

Table  of  the  species  of  Dyudervng. 

Middle  of  body  belted  with  a  light  band 1.  D.  c'tm -tux, 

Body  uniform  in  color 2.  D.  unicolor. 

1.  DYSDERCUS  CINCTUS. 
PL  24,  Figs.  11,  13,  14. 

Head  rounded,  subtriangular,  the  front  broadly  rounded  with  a  slight 
angulation  (Fig.  13  is  inaccurate,  having  been  drawn  before  the  stone  was 
broken  away  from  the  head).  Surface  transversely  and  finely  corrugated, 
otherwise  smooth.  Thorax  coarsely,  obscurely,  and  distantly  punctate,  as 
are  also  the  femora.  The  scutellum  appears  to  be  nearly  smooth.  Heme- 
lytra  finely  punctate  along  impressed  lines  following  the  course  of  the  prin- 
cipal veins.  Whole  body  dark,  but  transversely  banded  with  lighter  color 
in  a  rather  broad  belt,  which  crosses  the  posterior  half  of  the  thorax  and 
more  distinctly  traverses  the  body  and  closed  hemelytra  at  the  tip  of  the 
scutellum. 

Length  of  body,  8.65mm ;  antennae,  3.75mm  ;  breadth  of  body,  3.5ffim. 

Florissant.  Nine  specimens,  Nos.  1426,  1745,  3199,  4248,  5865,  7161, 
9890,  10303,  13561.  One  of  the  specimens  figured,  No.  5865,  was  mislaid 
at  the  time  of  description  of  the  species,  but  undoubtedly  belongs  here. 

2.  DYSDERCUS  UNICOLOR. 

Body  uniformly  dark  fuscous  throughout,  with  no  indication  of  any 
transverse  lighter-colored  bands.  Head  smooth,  antenna;  concolorous. 
Thorax  and  scutellum  very  coarsely  and  distantly  punctate.  The  abdomen 
similarly  but  more  obscurely  and  still  more  distantly  punctate,  the  closed 
hemelytra  slightly  surpassing  its  extremity. 

Length,  including  the  closed  hemelytra,  8.5mm ;  antenna;,  3.o""' : 
breadth,  3.5mm. 

Florissant.     Two  specimens,  Nos.  3230,  10340. 
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Family  COREID^E  Stephens. 

The  members  of  this  largo  family  do  not  appear  to  have  been  recov- 
ered from  the  rocks  in  any  great  variety  of  forms,  and  from  amber  but  a 
single  species  is  known.  Tho  Coreina  and  Alvdime  appear  to  have  been 
tar  the  most  abundant  among  the  subfamilies,  the  former  prevailing  in 
Europe,  the  latter  in  America;  in  America  much  the  greater  number  of 
all  the  species,  and  genera  as  well,  belong  to  the  Alydinae,  a  somewhat 
remarkable  fact  in  view  of  the  relatively  slight  importance  of  this  group 
to-day.  The  Corizida  were  next  in  importance,  a  few  species  being  found 
both  in  Europe  and  America.  The  other  subfamilies  represented  are  the 
Pseudophloeina,  which  occurs  only  in  America  and  in  a  single  genus,  which 
appears,  however,  to  have  been  very  common  ;  and  the  Berytina,  found 
only  in  Europe,  and  the  only  subfamily  represented  in  amber.  Excepting 
one  Corizus,  all  the  American  species  that  have  been  found  have  occurred 
only  at  Florissant. 

Subfamily  COREINA   St£l. 

This  subfamily  is  better  represented  in  the  European  Tertiaries  than 
in  our  own,  where  it  has  so  far  been  detected  only  at  Florissant.  In 
Europe  we  find  a  dozen  species  of  half  as  many  genera,  of  which  one, 
Palaeocoris  Heer,  with  a  single  species  from  Radoboj,  is  regarded  as  extinct, 
and  another,  Coreites,  with  three  species  from  Oeningen  and  Radoboj,  is 
used  only  as  a  magazine  for  imperfectly  known  forms.  The  other  genera 
are  Syromastes,  with  four  species  from  Oeningen,  Spartocera,  with  two  from 
Radoboj,  and  single  species  of  Ilypselonotus  at  Oeningen,  and  Leptoscelis 
at  Sieblos.  Besides  Serres  states  that  two  small  species  of  Coreus  (used  in 
a  general  sense)  occur  at  Aix. 

None  of  these  at  all  resemble  in  any  particular  manner  the  forma  we 
find  at  Florissant,  where  all  the  species  but  one  have  to  be  referred  to 
extinct  genera,  and  the  one  exception  may  require  a  similar  reference,  when 
better  known.  There  are,  however,  but  four  genera  with  nine  species.  In 
two  of  them,  one  containing  four  species,  it  is  difficult  to  determine  in  what 
relation  they  stand  to  existing  types  on  account  of  the  peculiarities  of  the 
neuratinii  of  the  hemelvtra.  A  third.  Piezocoris,  with  three  species,  is 
remarkable  for  its  large  head,  lint  otherwise  does  not  greatly  differ  from 
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Anasa,  to  which  the  remaining  species  is  referred.     In  all  the  antennae  are 
brief  and  have  the  joints  beyond  the  basal  of  more  than  usual  equality. 

Table  of  the  genera  of  Corel HH. 

Head  not  more  thau  half  as  long  as  the  thorax 1.  Anasa. 

I  h -ad  more  than  half  as  long  as  the  thorax. 

An  oblique  vein  running;  from  the  upper  apex  of  the  central  cell  of  the  coriurn  to  the  costa,  inclos- 
ing a  large  rhomboidal  cell  at  the  apex  of  the  corium. 

Head  and  thorax  of  subequal  length    ~Z,  Achrestocoris. 

Head  much  shorter  thau  the  thorax :i.  Plitliinworis. 

No  oblique  vein  nor  rhomboidal  cell  at  apex  of  corium 4.  Piezocuris. 


1.  ANASA  Amyot  and  Serville. 

This  American  genus,  rich  in  species  in  tropical  and  subtropical  regions 
and  with  at  least  twenty  species  in  North  America  having  a  great  variety 
of  form  and  general  appearance,  is  best  known  to  the  public  by  our  com- 
mon odoriferous  "  squash-bug."  The  genus  has  never  before  been  found 
fossil,  but  occurs  in  a  single  instance  at  Florissant,  the  species  being  some- 
what peculiar  in  the  form  of  the  anterior  half  of  the  thorax. 

ANASA  PEISCOPUTIDA. 

PL  24,  Fig.  4. 

Head  rounded  triangular,  together  with  the  eyes  rather  more  than  half 
the  width  of  the  front  lobe  of  the  thorax,  of  about  equal  length  and  breadth, 
the  front  strongly  protruded  in  advance  of  the  eyes.  Antennae  somewhat 
more  than  half  as  long  as  the  body,  the  first  joint  but  little  stouter  than 
the  others,  cylindrical,  scarcely  shorter  than  the  head,  the  second  and 
fourth  subequal,  the  third  smaller.  Thorax  fully  double  the  length  of  the 
head,  the  anterior  and  posterior  lobes  very  distinct  in  their  form  and  struct- 
ure, the  posterior  occupying  two-thirds  of  the  length  with  rounded  alations, 
which  increase  its  breadth  nearly  one-third ;  surface  distantly  and  rather 
finely  granulate,  except  along  its  anterior  edge,  where  the  granulations  are 
larger  and  more  crowded ;  except  for  the  alations  the  sides  are  straight ; 
anterior  lobe  very  rapidly  tapering  in  front,  the  sides  strongly  oblique  and 
well  rounded  ;  the  front  margin  gently  and  broadly  emarghiate  ;  the  surface 
smooth  like  the  head,  except  for  a  few  granulations  along  the  anterior  mar- 
gin and  lateral  edges.  Scutellum  large,  triangular,  granulate  like  the  pos- 
terior lobe  of  the  thorax.  Corium  and  clavus  of  the  hemelytra  distantly 
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punctate  in  linear  rows.  Legs  slender,  the  anterior  femora  longer  than  the 
breai.lt h  of  the  body.  Abdomen  long  and  rather  narrow  with  straight  sides 
tapering  apically. 

Length  of  body,  7°"" ;  breadth  of  posterior  lobe  of  thorax,  2.8mm ; 
abdomen,  -2.-2~>n"a  ;  length  of  antenna;,  4mm. 

Florissant.     One  specimen,  No.  13314. 

2.  ACIIRESTOCORIS  gen.  nov.  (a^prfffro?,  n6pi$). 

This  genus  and  the  following  are  remarkable  for  the  nenration  of  the 
corimn  of  the  hemelytra,  where  an  oblique  vein  runs  from  the  upper  apex 
of  the  central  cell  to  the  costa,  in  addition  to  the  two  other  veins  running 
from  the  extremity  of  the  cell  to  the  membrane,  and  so  inclosing  between 
itself  and  the  upper  of  these  two  usual  veins  a  large  rhomboidal  cell  at  the 
apex  of  the  coriuni.  In  the  present  genus  the  thorax  is  exceptionally  short, 
being  no  longer  than,  if  as  long  as,  the  small  head.  The  head  is  subquad- 
rate,  slightlv  longer  than  broad,  less  than  half  as  wide  as  the  base  of  the 
thorax,  not  much  produced  in  front  of  the  antennae  Antenna-  not  preserved 
in  any  of  the  specimens.  Kyes  large  and  rather  prominent,  ocelli  minute, 
circular,  more  than  twice  as  near  the  eyes  as  each  other,  opposite  the  middle 
of  the  posterior  half  of  the  eyes.  Thorax  with  truncate  base,  the  sides 
tapering  rapidlv  to  the  narrow  apex,  the  apical  margin  gently,  regularly, 
and  roundly  eraarginate,  the  whole  more  than  twice  as  long  as  broad. 
Scutellum  verv  large,  triangular,  broader  than  long.  Corium  of  hemelytra 
large,  reaching  nearly  to  the  tip  of  the  abdomen,  which  the  membrane 
appears  to  surpass  slightlv.  Membranal  margin  straight,  verv  oblique 
Abdomen  large  and  rather  full,  half  as  long  again  as  broad. 

A  single  species  is  known. 

ACHRESTOCORIS    CINEKARIUS. 
PI.  L'2,  Fitf.  1. 

Body  robust,  but  little  more  than  twice  as  long  as  broad.  Head' very 
finely  granulate,  intraocular  space  about,  half  as  wide  as  the  length  of  the 
head;  the  color  black.  Thorax  blackish  fuscous  with  coarse  and  faint 
punctffi,  not  very  close  together;  sides  with  verv  slight  ampliations;  rest  of 
the  hodv  black  or  blackish  fuscous.  Hemelytra  fusco- fuliginous  with  duskv 

«  •/  * 
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veins ;  a  broad  band  crossing  the  base  of  the  abdomen  and  including  the 
hemelytra  of  a  reddish  fuscous  color. 

Length  of  body,  8.5ffim ;  breadth  of  thorax,  3mm ;  breadth  of  middle  of 
abdomen,  3.6mm. 

Florissant.     Four  specimens,  Nos.  4480,  11223,  11234,  12085. 

3.   PHTHINOCORIS  gen.  nov.  (<p9?Va>,  ;«>?). 

This  genus  agrees  closely  with  the  last  except  that  the  thorax  is  much 
longer,  the  head  being  distinctly  shorter  than  it.  It  is  of  a  similar  robust 
form.  The  head  is  similarly  shaped  and  well  rounded  ;  the  eyes  are  large, 
the  ocelli  small  and  circular,  as  near  together  as  to  the  eyes  and  opposite 
the  middle  of  the  same.  The  antennae  are  scarcely  half  as  long  as  the 
body,  the  basal  joint  moderately  stout  but  short,  not  half  so  long  as  the 
head,  the  other  joints  subequal,  but  the  fourth  the  smallest  and  scarcely 
incrassated.  Thorax  fully  twice  as  broad  as  the  head,  tapering  forward 
with  rounded  ampliated  sides,  more  or  less  distinctly  separated  into  an 
anterior  and  posterior  lobe  (the  anterior  very  short)  by  a  transverse  slight 
sulcation,  sometimes  marked  by  a  series  of  granules.  Hemelytra  with 
the  same  structure  as  to  the  venation  as  in  Achrestocoris,  the  central 
cell  remarkably  short,  its  apex  being  scarcely  beyond  the  center  of  the 
corium ;  membrane  slightly  exceeding  the  abdomen  ;  this  latter  shaped  as 
in  Achrestocoris. 

Four  species  are  known. 

Table  of  the  species  of  Phthinocorit. 

Head  much  shorter  than  thorax;  species  of  medium  size. 

Thorax  almost  twice  as  broad  at  base  as  long 1.  P.  coUigatits. 

Tborax  much  less  than  twice  as  broad  at  base  as  long  2.  P.  lethargictts. 

Head  and  thorax  of  subequal  length. 

Species  of  small  size  (measuring  about  6.5mm  in  length);  head  not  broader  than  long,  delicately 

granulate 3.  P.  laniiuidun. 

Species  of  large  size  (measuring  about  9.5mm  in  length);  head  broader  than  long,  coarsely  and 
obscurely  granulate 4.  P.petrccus. 

1.  PHTHINOCORIS  COLLIGATUS. 
Pi.  22,  Fig.  3. 

Head  imperfectly  preserved  but  plainly  triangular,  the  surface  nearly 
smooth,  but  beset  with  a  fine  granulation.  Thorax  nearly  twice  as  long  as 
the  head,  not  quite  twice  as  broad  as  long,  the  sides  nearly  straight  and 
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regularly  tapering;  the  surface  black  or  blackish  fuse-oils  and  find v  granu- 
late, a  row  of  granules  marking  the  limitations  of  the  two  lobes  Scutellum 
finely  granulate,  black.  Hemelytra  fusco-fuliginous,  the  membrane  fainter: 
the  corium  long,  reaching  almost  to  the  extremity  of  the  abdomen  ;  the 
sutura  clavi  marked  by  a  pallid  line ;  the  surface  of  the  whole  more  or  less 
finely  punctate. 

Length  of  body,  8mm  ;  breadth  of  thorax,  3mm. 

Florissant.     One  specimen,  No.  6371. 

2.  PHTHINOCORIS  LETHAROICUS. 
PI.  26,  Fig.  17;   PI.  27,  Fig.  17. 

Head  blackish  fuscous,  nearly  smooth,  but  with  fine  transverse  corru- 
gations ;  the  antennae  of  the  same  color.  Thorax  reddish  fuscous  except 
along  the  posterior  margin,  which  witli  the  whole  scutellum  and  the  base  of 
the  hemelytra  beside  it  is  blackish,  forming  a  broad,  transverse  belt  across 
the  body  ;  the  sides  of  the  thorax  full,  ampliated,  the  thorax  tapering  much 
more  rapidly  in  the  anterior  than  in  the  posterior  half,  the  separation  of  the 
anterior  and  posterior  lobes  marked  by  a  fine  row  of  granules;  the  surface 
otherwise  nearly  smooth  but  faintly  and  coarsely  granulose.  Scutellum 
finely  corrugate.  Hemelvtra  pale  fusco-fuliginous,  the  membrane  nearly 
pallid,  the  veins  all  marked  with  fuscous  in  series  of  punctures  upon  either 
side;  corium  rather  shorter  than  in  the  preceding  species. 

Length  of  body,  8.65m'" ;  breadth  of  thorax,  2..rjmm ;  abdomen,  3.5"""; 
length  of  antennas,  3.5n"u. 

Florissant,     Three  specimens,  Nos.  6370,  8740,  9532. 

3.  PHTHINOCORIS  LANOUIDUS. 
PI.  27,  Fig.  0. 

The  smallest  of  the  species.  Head  rounded,  of  about  equal  length  and 
breadth,  the  eyes  only  moderately  large,  globular,  the  surface  of  the  head 
linelv  granulate.  Antenna^  slender  but  short,  not  half  the  length  of  the 

J      O 

bodv,  black  like  the  head;  indeed  the  whole  hodv  is  black.  Thorax  just 
about  as  long  as  the  head,  more  coarsely  granulate  than  it,  more  than  twice 
as  broad  as  long,  the  sides  tapering  but  regularly  rounded.  Corium  of 
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heraelytra  rather  heavily  but  not  very  deeply  punctate,  the  punctae  distrib- 
uted only  in  part  in  longitudinal  series  and  not  confined  to  the  veins ;  the 
corium  about  as  long-  as  in  the  preceding  species,  or  rather  shorter ;  not  so 
short  as  represented  in  the  figure,  but  extending  as  far  as  the  membrane  is 
there  represented.  Legs  short  but  slender. 

Length  of  body,  6.65mm ;  of  antenna?,2.25mm  ;  breadth  of  thorax,  2  25""" 
Florissant.     Three  specimens,  Nos.  9451  and  10961,  10G13,  12256. 

4.  PHTHINOCORIS  PETROUS. 

This  species  is  represented  by  specimens  less  well  preserved  than  the 
others,  but  differs  from  them  all  in  its  much  larger  size  and  in  the  structure 
of  the  thorax.  The  head  is  distinctly  broader  than  long,  more  than  half  as 
broad  as  the  thorax,  distantly  and  very  finely  granulate ;  the  basal  joint  of 
the  antennae  is  pretty  stout,  but  very  short  and  but  little  surpasses  the  front 
of  the  head.  The  thorax  is  twice  as  broad  as  long,  the  sides  tapering  rapidly 
but  full,  the  surface  coarsely  and  very  distantly  granulate ;  the  whole  body 
is  black  or  blackish  fuscous  with  faint  signs,  in  some  instances  at  least,  of  a 
broad  belt  of  lighter  color  across  the  body  including  in  its  anterior  half  the 
scutellum.  Corium  of  hemelytra  marked  by  coarse  distant  granulations 
following  the  veins ;  it  extends  to  no  great  distance  before  the  tip  of  the 
abdomen. 

Length  of  body,  9.5mm  ;  breadth  of  thorax,  3.1mm. 

Florissant.     Four  specimens,  Nos.  7769,  9999,  10366,  11766. 

4.  PIEZOCORIS,  gen.  nov.  (iti%w,  uopts). 

A  genus  of  Coreina  peculiar  for  the  large  size  of  the  head  ;  this  is  fully 
one-half,  sometimes  two-thirds,  the  width  of  the  thorax,  subtriangular  in  form 
and  well  rounded,  rather  broader  than  long,  the  front  rectangular,  produced 
in  front  of  the  eyes ;  the  latter  are  rounded,  prominent,  the  intraocular  space 
being  as  broad  as  half  the  length  of  the  head.  Antennae  much  as  in  Phthin- 
ocoris,  the  basal  joint  moderately  stout,  cylindrical,  less  than  one-half  as 
long  as  the  head,  the  remaining  joints  subequal,  the  second  and  third  slen- 
der, about  half  as  broad  as  the  basal,  the  last  incrassated,  subfusiforrn, 
nearly  as  stout  as  the  basal.  Thorax  fully  as  long  as  the  head,  tapering,  the 
apical  margin  more  than  half  as  long  as  the  basal.  The  hemelytra  of  the 
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ordinary    structure.       The    legs    rather    short,    slender,    the    hiud   femora 
scarcely  so  long  as  the  width  of  the  abdomen. 
Three  species  ?re  known. 

Table  of  the  upti-iea  of  Piezocorit. 

No  distinct  dark  spot  near  apex  of  corinm  ;  eyes  largo. 

Apical  margin  of  thorax  more  thau  half  as  loug  us  the  banal    1.  /'.  ptritu*. 

Apical  margin  »f  thorax  IUHH  than  half  a.s  lonj;  as  the  hasal ,'J.   /'.  compaclilii 

A  distinct  dark  spot  near  the  apex  of  coriuui ;  eyes  small y.  I'.  ;<tre»ij>fu». 

1.     I'lKZOCORIS    PKRITUS. 
I'l.  LTi,  FJ*,'.  15. 

Tlie  whole  body  fusco-fuliginous,  tinged  more  or  less  with  blackish 
fuscous.  Head  faintly  granulate,  excepting  next  the  base,  where  it  is  more 
distinct.  Thorax  very  coarsely  and  very  distantly  granulate,  the  sides 
nearly  straight,  the  apical  margin  faintly  and  roundly  emarginate  and  nearly 
two-thirds  as  long  as  the  basal ;  scntellum  like  the  thorax.  Corium  of  heme- 
lytra  very  coarsely  punctate,  especially  next  the  base,  reaching  very  near 
the  extremity  of  the  abdomen,  which  the  membrane  considerably  surpasses. 
Legs  short,  the  femora  subequal,  faintly  punctate. 

Length  of  body,  7.5""";  breadth  of  thorax,  2.8""":  length  of  antennae,  4"" 

Florissant.     One  specimen,  No.  10956. 

2.  PlEZOCOKIS    COMPACTILIS. 

Whole  body  black.  Head  apparently  smooth.  First  joint  of  antenna* 
surpassing  a  little  the  front  of  the  projecting  snout ;  second  and  third  joints 
of  the  antennae  a  little  pallid.  Thorax  coarsely  but  not  prominently  and 
rather  distantly  granulate,  the  apical  margin  broadly  and  roundly  emargi- 
nate, a  little  more  than  half  as  long  as  the  basal,  the  sides  rapidly  tapering 
with  slight  fullness.  Abdomen  rather  slender  and  long. 

Length  of  body,  7.5""";  breadth  of  thorax,  2.  Tf)"11":  length  of  antennas  4mm. 

Florissant.     One  specimen,  No.  5731. 

• 

3.  PlEZOCOKIS  ?    PKKEMPTUS. 

I'l.  L'li,  l-'i^r.  1 1. 

J5odv  blackish   fuscous,  mottled  with  pallid,  especially  upon  the  abdo- 
men.     Head  smooth  excepting  on  its  posterior  border,  where  it  is  coarsely 
VOL  xui J7 
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granulate ;  eyes  very  small,  globular.  Thorax  very  coarsely  and  distantly 
granulate,  perhaps  a  little  longer  than  the  head  and  certainly  broader  than 
long.  Hemelytra  scarcely  showing  any  veins  in  the  corium,  which  is  pale 
fuliginous,  edged  with  dark  fuscous,  and  with  a  large  round  fuscous  spot 
just  before  the  middle  of  the  membranal  margin  ;  the  inembranal  margin 
itself  infuscated  at  its  two  extremities ;  membrane  more  deeply  fuscous, 
especially  toward  the  base  and  on  either  side,  with  numerous  veins  arising 
from  a  transverse  vein  following  the  membranal  margin  ;  the  extremity  of 
the  corium  is  far  before  that  of  the  abdomen,  which  is  barely  covered  by 
the  membrane. 

Length  of  body,  9.65mm ;   breadth,  at  least  3mm. 

This  species,  being  preserved  only  upon  a  side  view,  can  not  be  defi- 
nitely referred  to  this  genus ;  but  as  it  agrees  better  with  it  than  with  any 
of  the  others  and  does  not  furnish  characters  sufficient  for  clear  generic 
separation  I  have  preferred  to  leave  it  in  this  place. 

Florissant.     One  specimen,  No.  5633. 

Subfamily    ALYI3IN./E    Distant. 

Although  when  compared  to  the  other  Coreida?,  this  subfamily  is  to-day 
but  poorly  represented  in  America,  whether  in  temperate  or  tropical  regions, 
this  was  not  the  case  in  Tertiary  times,  for  it  was  fairly  well  furnished  with 
genera  and  species,  and  as  for  numbers  in  individuals  no  group  of  Heter- 
optera  could  compare  with  it.  Most  of  the  eight  genera  are  extinct  types 
and  belong  to  the  division  of  Micrelytraria  in  the  immediate  vicinity  of  Pro- 
tenor  and  Darmistus,  with  slender  and  unarmed  hind  femora,  but  also,  as  a 
general  rule,  with  distinctly  though  delicately  and  profusely  spined  hind 
tibiae.  One  genus,  Rhepocoris,  contains  the  bulk  of  all,  and  of  the  four  or 
five  species  belonging  to  it  nearly  all  the  specimens  obtained  belong  to  two 
closely  allied  forms,  possibly  to  be  regarded  as  only  one.  In  Europe  but 
three  fossil  Alydinse  have  been  recognized,  and  these  have  all  been  referred 
to  the  division  Alydaria.  One  from  the  brown  coal  of  the  Rhine  is  irrecog- 
nizable  at  present,  but  was  referred  by  Germar  to  Alydus ;  a  second  from 
.Oeningen  is  a  true  Alydus;  and  a  third,  also  from  Oeningen  but  unde- 
scribed,  was  compared  by  Heer  to  Alydus  lateralis,  now  placed  in  the 
neighboring  genus  Camptopus. 
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Table  of  the  genera  of  fossil  .-llydiaee. 

Hind  femora  spincd  beneath 1.  (.'anityilui. 

Hind  femora  unarmed. 

Posterior  lateral  angles  of  thorax  produced  as  a  spine 2.  Cydamu*. 

Posterior  lateral  angles  of  thorax  not  produced. 

Thorax  scarcely  narrower  at  apex  than  at  base 3.  Parodarnutut. 

Thorax  distinctly  tapering  from  base  to  apex. 

First  joint  of  antenna)  no  longer  than  tho  hood. 

Head  distinctly  longer  than  the  thorax  ;  first  joint  of  antenna1  (at  least  in  1'rotenor) 

as  long  as  tho  head. 
Body  slender;  thorax  tapering  gently,  of  about  equal  length  and  breadth. 

I.   f'rotcnor. 

Roily  robust ;  thorax  tapering  rapidly,  twice  as  broad  as  long "i.   Tenor. 

Head  and  thorax  siibci|ii.il  in  length  ;  lirst  juiut  of  antenna)  shorter  tliau  the  head. 

Second  joint  of  antenna)  miivh  longer  than  either  of  the  others (5.  Ktirocori*. 

Second,  third,  and  fourth  joints  of  antenme  Hiibeijual 7    lilici>«cori*. 

First  joint  of  autenme  nnn-h  longer  than  the  head 8.  Orl/iriwcwiia. 

1.  CACALYDUS  gen.  nov.  (xaxos,  Alyilus,  110111.  gen.). 

Nearly  allied  to  Alyilus  but  differing  from  it  in  the  structure  of  the 
antenna',  which  are  distinctly  shorter  than  the  body ;  the  first  joint  about 
as  long  as  the  head,  the  other  three  subequal,  the  terminal  joint  incrassated 
gently,  but  no  longer  or  scarcely  longer  than  the  second  and  third.  The 
head  is  more  than  half  as  broad  as  the  thorax,  subquadrate  or  subrotund,  of 
about  equal  length  and  breadth;  the  eyes  not  very  strongly  prominent. 
The  body  is  elongate,  subequal,  the  thorax  tapering  forward  to  a  greater  or 
less  degree.  The  legs  moderately  stout,  the  hind  femora  strongly  incras- 
sated, and  on  the  outer  half  of  their  inferior  surface  armed  more  or  less  dis- 
tinctly with  spines.  These,  unfortunately,  are  not  shown  in  the  drawings 
of  either  of  the  species. 

Table  of  tliefpeciea  of  Cacalydmt. 

Species  of  largo  sizo  (more  than  eleven  millimeters  long);  head  scarcely  constricted  behind  the  ores. 

I.   »'.  'II/MHX. 

Species  of  moderate  size  (loss  than  nine  millimeters  long);  head  strongly  constricted  behind  the,  oycs. 

-'.  i\  crtlirpatiu. 

1.  CACALYDUS  LAPSUS. 
PI.  L'5,  Fijr.  1L>. 

A  large  species,  of  which  unfortunately  but  a  single  specimen  4s  at 
hand.  Intraocular  space  of  the  head  scarcely  equaling  one-half  the 
width  of  the  ln-ad,  the  surface  rather  coarsely,  faintly,  and  transversely 
corrugate,  not  constricted  in  tho  least  behind  the  eyes,  so  that  then;  is  no 
neck  at  the  junction  of  the  head  and  thorax.  Tliorax  Bllbquadrate,  a  little 
broader  than  long,  tapering  but  gentlv,  the  surface  nearly  smooth.  Koro 
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femora  with  a  median  longitudinal  carina,  not  very  prominent,  middle  and 
hind  femora  much  enlarged,  the  hind  pair  with  delicate  spines  on  only  the 
apical  half  of  the  inferior  surface. 

Length,  12.4°"";  breadth  of  thorax,  2.3mm. 

Florissant,     One  specimen,  No.  1.508  of  the  Princeton  Collection. 

2.  CACALYDUS  EXSTIRPATUS. 

PI.  25,  Fig.  3. 

Head  subrotund,  of  about  equal  length  and  breadth,  distinctly  con- 
stricted behind  the  eyes  so  as  to  form  with  the  rapidly  tapering  thorax  a 
distinct  neck ;  intraocular  part  of  the  head  three-fourths  the  width  of  the 
whole  ;  the  surface  coarsely  granulate.  Thorax  trapezoidal,  fully  one-third 
as  broad  again  at  base  as  at  apex,  not  very  coarsely  granulose.  Legs 
rather  slender,  the  middle  femora  agreeing  better  witli  the  fore  femora  than 
with  the  hind ;  the  hind  femora  much  swollen,  armed  on  the  inferior  sur- 
face at  and  a  little  beyond  the  middle  with  six  or  seven  large,  coarse,  irregu- 
lar, flattened,  spinous  denticulations ;  the  basal  third  of  the  same  femora 
lighter  colored  than  the  rest  of  the  femur. 

Length  of  body,  7.25  mm  ;  breadth  of  thorax,  2mm. 

Florissant.     Four  specimens,  Nos.  662S,  10709,  12102,  13311. 

2.  CYDAMUS  Stal. 

This  genus  comprises,  as  far  as  known,  only  four  or  five  tropical  and 
subtropical  American  species.  The  one  which  we  here  add  from  Florissant 
can  be  placed  here  only  provisionally,  as  it  does  not  agree  in  many  striking 
features  with  the  modern  forms.  In  particular  the  body  is  more  robust, 
not  slender  and  elongate,  as  in  the  modern  types.  With  this  exception,  it 
has  never  been  recognized  in  a  fossil  state. 

CYDAMUS  ROBUSTUS. 
PI.  26,  Fig.  3. 

Head  and  thorax  similarly,  delicately,  and  equably  granulate,  unless 
the  granulations  are  coarser  next  the  base  of  the  thorax.  Thorax  a  little 
shorter  than  broad,  tapering  rather  rapidly  to  the  apex,  which  is  not  so 
broad  as  the  head,  the  eyes  included,  but  broader  than  the  intraocular  part 
of  the  head ;  outer  posterior  angles  produced  to  a  long,  tapering  spine 
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directed  equally  backward  and  outward,  not  properly  represented  on  the 
plate ;  the  hinder  margin  slopes  backward  to  aid  in  forming  the  spine, 
immediately  the  limits  of  the  scutellum  are  past.  On  the  seutellum  the 
granulations  become  more  or  less  transverse  corrugations,  especially  toward 
the  apex,  but  I  can  detect  no  scutellar  spine.  Hemelytra  extending  a  little 
beyond  the  abdomen,  with  the  corium  and  clavus  dark  brownish  fuliginous, 
rather  distantly  punctate  with  white  in  linear  rows;  membrane  very  pale 
fuliginous,  pallid  next  the  apex  of  the  corium. 

Length  of  body,  not  including  the  hemelytra,  o.7;jmi";  hemelytra, 
4.5"1"1 ;  breadth  of  thorax,  2.5'"m. 

Florissant.     <  >ne  specimen,  No.  7856. 

3.  PARODARMISTUS  gen.  nov.  (irdpo?,  Darmistus,  nom.  gen.). 

Related  to  Darmistus  Stal,  but  differing  from  it  in  the  length  of  the 
last  antennal  joint,  which  is  no  longer  than  either  of  the  two  preceding; 
the  antennae  are  scarcely  more  than  half  as  long  as  the  body;  the  basal 
joint  is  moderately  stout,  short,  projecting  but  little  beyond  the  front  of 
the  head,  the  remaining  joints  subequal,  the  last  very  gently  and  slightly 
incrassated,  but  not  longer  than  the  second,  rarely  longer  than  the  third 
and  then  but  slightly.  Head  and  thorax  of  subequal  length,  the  head 
rounded  or  subquadrate,  of  about  equal  length  and  breadth ;  the  thorax 
subquadrate,  scarcely  narrower  at  apex  than  at  base,  yet  never  longer  than 
broad.  Hemelytra  just  reaching  the  end  of  the  abdomen,  the  two  principal 
veins  of  the  membrane  forming  a  median  loop,  its  apex  just  before  the 
center  of  the  membrane,  and  from  which  radiate  at  tolerably  regular  dis- 
tances six  or  seven  equal  or  subequal  forks.  Hind  femora  slender  and 
smooth,  hind  tibia-  delicately  spinous. 

Six  species  occur  in  the  Tertiary  shales  of  America,  all  from  Floris- 
sant. 

Table  of  Ihc  upcfiet  of  Parodarmislui. 

Thorax  about  equally  granulate  throughout. 

Hind  femora  twice  as  long  as  the  width  of  tin1  thorax 1.  /'.  iiltscinsus. 

Hind  fmi«ra  less  than  half  as  long  again  as  the  width  of  I  ho  thorax 2.  /'.  ciiitucui. 

Thorax  with  the  posterior  lobo  very  distinctly  more  coarsely  granulato  than  the  anterior. 

Thorax  scarcely  broader  than  long :t.  P.  collimn. 

Thorax  considerably  broader  than  long. 

Thorax  about  half  as  broad  again  as  long. 

K.VCH  of  modi-rate  size,  not  prominent :  head  and  thorax  snbeqnal  in  length  ..4.  r.  tlcfrctu*. 
Eyes  very  large  and  prominent ;  head  considerably  longer  than  tho  thorax. 

f>.  P.  cfanimaliu. 
Thorax  twice  aw  broad  again  as  long C.  /'.  inhibilMt. 
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1.  PARODARMISTUS  ABSCISSUS. 

Body  much  elongated  and  slender.  Head  slightly  longer  than  broad, 
broadest  at  the  posterior  margin  of  the  eyes,  behind  which  the  head  is 
somewhat  strongly  contracted  ;  eyes  pretty  large,  not  very  prominent. 
Antennae  a  little  more  than  half  as  long  as  the  body,  very  slender ;  surface 
of  head  not  very  coarsely  but  very  considerably  granulate,  with  a  tend- 
ency toward  a  transverse  disposition  of  the  granules.  Thorax  subquad- 
rate,  scarcely  narrower  apically  than  basally,  at  the  apex  as  broad  as  the 
head,  including  the  eyes;  the  lateral  angles  of  the  front  somewhat  rounded ; 
surface  like  that  of  the  head  granulate,  equally  fine  throughout,  with  no 
distinction  between  the  anterior  and  posterior  portions.  Hind  femora  very 
long,  gradually  enlarging  from  base  to  apex,  but  scarcely  stouter  at  the 
broadest  than  the  middle  femora,  almost  as  long  as  the  antennas.  Head 
and  thorax  piceous,  legs  dusky  fuliginous. 

Length  of  body,  7.25mm  ;  hind  femora,  3.25mm ;  breadth  of  thorax, 
1.5mm ;  abdomen,  2.2mm. 

Florissant.     One  specimen,  No.  12100. 

2.  PARODARMISTUS  CADUGUS. 

Body  slender  but  not  greatly  elongated ;  head  of  about  equal  length 
and  breadth,  the  front  well  rounded  between  the  antenna?,  constricted  behind 
the  eyes,  which  are  moderately  large,  not  very  prominent.  Antenna?  about 
half  as  long  as  the  body,  or  a  little  more  than  that,  moderately  slender,  the 
second  and  third  joints  a  little  larger  apically  than  at  the  base,  the  last  joint 
gently  incrassated  and  fusiform.  Thorax  subquadrate,  a  little  broader  than 
long,  like  the  head  granulate  equally  throughout,  with  no  distinction 
between  the  anterior  and  posterior  portions.  All  the  femora  subequal,  the 
hind  femora  very  much  shorter  than  the  antennae.  Head  and  thorax  pice- 
ous, legs  fusco-fuliginous. 

Length  of  body,  6mra ;  breadth  of  thorax,  1.6mm;  abdomen,  1.75mm; 
length  of  hind  femora,  2.5nim. 

Florissant.     Two  specimens,  Nos.  1432,  3358. 

3.  PARODARMISTUS  COLLISUS. 

PI.  25,  Fig.  13. 

Head  quadrate,  the  front  transverse,  scarcely  advanced  between  the 
antenna? ;  of  nearly  equal  breadth  throughout,  not  constricted  behind  the 
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eyes,  which  are  moderately  large  and  very  prominent ;  surface  delicately 
granulate.  Thorax  scarcely  broader  than  long,  subquadrate,  at  the  apex 
of  the  same  width  as  the  head,  the  lateral  angles  rectangular,  the  posterior 
lobe  coarsely,  the  anterior  lobe  scarcely,  granulate.  Hemelytra  reaching 
the  extremity  of  the  abdomen;  corium  and  clavus  blackish  fuliginous,  with 
the  sutura  clavi  jnarked  by  a  broad  pallid  stripe  which  broadens  at  the  * 
costal  margin  to  a  large  triangular  spot;  membrane  pale  fuliginous,  the 
veins  infuscated,  a  moderately  large,  trapezoidal,  pallid  spot  next  the  apex 
of  the  corium.  Legs  dark  fuliginous,  uniform. 

Length  of  body,  7.5""";  breadth  of  thorax,  1.8mm;  abdomen,  2.7nim. 

Florissant.     One  specimen,  No.  12778. 

4.  PARODARMISTUS  DEFECTUS. 

Head  subquadrangular,  slightly  longer  than  broad,  about  as  long  as 
the  thorax,  the  sides  straight,  the  front  broadly  angulate,  surface  delicately 
granulate,  eyes  rather  small,  not  very  prominent.  Antennae  rather  more 
than  half  as  long  as  the  body,  slender,  the  last  joint  delicately  incrassated 
and  fusiform.  Thorax  trapezoidal,  tapering  slightly  from  base  to  apex,  the 
apex  being  about  two-thirds  as  long  as  the  base,  the  whole  .about  half  as 
broad  again  as  long,  the  apex  about  as  broad  as  the  intraocular  part  of  the 
head,  the  apical  margin  slightly  and  gently  emarginate;  the  surface  of  the 
anterior  lobe  nearly  smooth,  of  the  posterior  coarsely  granulate  like  the 
scutellum  ;  veins  of  the  corium  of  the  hemelytra  coarsely  granulate.  Head 
and  thorax  blackish  fuscous,  the  anterior  lobe  of  the  thorax  a  little  lighter; 
the  legs  fusco-fuliginous. 

Length  of  body,  7.f>niID;  breadth  of  thorax,  *2n>m. 

Florissant.     Three  specimens,  Nos.  5121,  9428,  9941. 

r>.  PARODAKMISTUS  EXANIMATI-S. 

Head  rounded,  except  tor  the.  eyes  broadest  at  the  posterior  edge  of 
the  eyes,  behind  which  it  is  somewhat  constricted,  rather  longer  than  broad, 
longer  than  the  thorax,  considerably  ami  roundly  produced  in  front  of  the 
eyes;  eyes  large  and  prominent;  surface  granulate  ;  antenna'  considerably 
more  than  half  as  long  as  the  bodv.  Thorax  about  half  as  broad  again  as 
long,  shorter  than  the  head,  coarsely  granulate  posteriorly,  delicately  granu- 
late anteriorly,  the  sides  somewhat  full  ;  BCUtellura  coarselv  granulate. 
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Corium   of   hemelytra  distantly  and   coarsely  punctate   along  the  veins. 
Head  and  thorax  Ijlackish  fuscous ;  the  legs  very  dark  testaceous. 

Length  of  body,  5.7mm  ;  breadth  of  thorax,  1.3mm. 

Florissant.     Four  specimens,  Nos.  772,  4639,  5114,  and  perhaps  792G. 

G.  PARODARMISTUS  INHIBITUS. 

Head  very  large,  transverse,  roundly  angulate  in  front,  but  neverthe- 
less distinctly  longer  than  broad,  not  contracted  behind  the  eyes,  which  are 
very  large  but  not  very  prominent;  surface  granulate  throughout;  the 
antennae  considerably  more  than  half  a,s  long  as  the  body.  Thorax  quad- 
rangular, transverse,  about  twice  as  long  as  broad,  scarcely  tapering  ante- 
riorly, both  base  and  apex  truncate,  the  whole  surface  granulate,  but  much 
more  coarsely  behind  than  in  front.  Head,  thorax,  and  scutellum  black; 
abdomen  blackish  fuscous,  together  with  most  of  the  corium  of  the  heme- 
lytra ;  the  membrane  fuliginous  with  a  pallid  area  at  the  apex  of  the  corium, 
the  veins  marked  in  fuscous ;  legs  blackish  fuscous. 

Length  of  body,  6.3mm ;  breadth  of  thorax.  1.8mm. 

Florissant.     Two  specimens,  Nos.  5829,  8356. 

4.  PROTENOR  Stfil. 

This  genus,  of  which  only  two  species  are  known,  one  from  the  cen- 
tral Western  States,  the  other  from  Central  America,  is  represented  at  Flor- 
issant by  a  single  species,  which  seems  to  agree  tolerably  well  generically 
with  these.  It  is  to  be  noticed,  however,  that,  as  frequently  seems  to  be  the 
case  with  fossil  forms,  the  antenna?  are  distinctly  shorter  than  in  the  exist- 
ing types,  and  that  the  fossil  species  agrees  better  in  the  structure  of  the 
head  and  in  general  size  with  the  Central  American  than  with  the  Illinois 
species;  it  is  much  smaller  and  stouter  than  the  Illinois  species. 

PROTENOR  IMBECILLIS. 

PI.  26,  Fig.  8. 

The  head  of  the  single  specimen  known  is  somewhat  obscure,  but  is 
half  as  long  again  as  broad,  with  straight  and  parallel  sides  and  rather 
bluntly  angulate  front,  the  portion  in  front  of  the  antennas  being  equian- 
gular; the  whole  considerably  longer  than  the  thorax,  and  not  constricted 
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posteriorly,  being  as  broad  at  the  base  as  the  apex  of  the  thorax  ;  antennae 
distinctly  shorter  than  the  body,  the  first  joint  nearly  as  long  as  the  head, 
and  scarcely,  if  at  all,  shorter  than  the  second  or  third  joint,  the  fourth  joint 
gently  incrassated,  but  scarcely  broader  than  the  others  and  slightly  the 
longest.  Thorax  trapezoidal,  scarcely  longer  than  broad,  gently  narrowing 
from  base  to  apex,  the  apex  being  five-sixths  the  length  of  the  base;  surface 
coarsely  granulate,  especially  posteriorly.  Hemelytra  faintly  punctate  in 
linear  series.  Legs  long  and  very  slender. 

Length,  8.2f)"""  ;  breadth  of  base  of  thorax,  1.5""";  length  of  hind 
femora,  3  5mm. 

Florissant.     One  specimen,  No.  10391. 

5.  TENOR  gen.  nov.  (reivw}. 

Body  robust  ;  head  subrotund,  of  about  equal  length  and  breadth,  the- 
eyes  centrally  situated,  small,  globular,  the  front  between  them  broadly 
rounded  but  much  advanced,  behind  the  eyes  constricted.  Thorax  several 
times  broader  than  long,  not  more  than  half  as  long  as  the  head,  strongly 
tapering,  the  apex  as  broad  as  the  intraocular  part  of  the  head.  Abdomen 
tolerably  full.  Hind  femora  remarkably  slender,  scarcely  longer  than  the 
width  of  the  body. 

A  single  species  is  known. 

TENOR  SPELUNC.E. 

Head  uniform  and  coarsely  punctate.  Thorax  similar  but  even  more 
coarse,  uniform  throughout;  behind  the  prothorax  the  body  is  nearly  twice 
as  broad  as  the  head;  whole  body  blackish  fuscous  ;  the  legs  testaceous. 
Unfortunately  the  antenna:  are  not  present,  and  the  hemelytra  are  too 
obscure  to  say  more  than  that  thecorium  and  clavus  are  rather  finely  punc- 
tate linearly. 

Length  of  body,  7""n  ;  breadth  of  head,  1.5mm  ;  base  of  thorax,  "2.6"""  : 
abdomen,  '2.8""°. 

Florissant.     One  specimen,  No.  10227. 


»!.    KTIROCORIS  gen.  nov.  (re/pa, 

Head  narrow,  long,  and  slender,  the  front  between  the  antenn.T  greatly 
prolonged,  so  as  to  reach  beyond  the  apex  of  the  first  antenna!  joint:  the 
antenna;  form  the  most  remarkable  feature  ;  the  first  joint  is  moderately 
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stout,  and  does  not  attain  the  extremity  of  the  head,  but  this  is  only  on 
account  of  the  great  prolongation  of  the  same  ;  the  second  joint  is  of  extra- 
ordinary length,  being  about  two  and  a  half  times  longer  than  the  basal 
joint,  half  as  long  again  as  the  elongated  head,  and  slightly  longer  than  the 
remaining  joints  together ;  these  are  subequal,  and  all  the  joints  are  moder- 
ately slender,  the  last  slightly  incrassated  if  at  all,  and  bluntly  rounded  at 
the  apex.  Thorax  shorter  than  the  head  and  rapidly  tapering,  so  that  the 
apex  is  only  half  as  long  as  the  base.  Abdomen  rather  stout  with  parallel 
sides.  Legs  unknown. 

A  single  species  is  known. 

ETIROCORIS  INFERNALIS. 

PI.  2(i,  Fig.  16. 

The  whole  body  blackish  fuscous,  including  the  antennae ;  surface  of 
the  head  punctate,  like  the  thorax ;  these  two  parts  about  equal  in  length. 
Veins  of  the  corium  punctate. 

Length  of  body,  7.25mm  ;  breadth  of  thorax,  3.1mm  ;  length  of  antennae, 
6.3mm. 

Florissant.     One  specimen,  No.  9253. 

7.   RHEPOCORIS  gen.  nov.  (plnta,  «Apt?\ 

This  is  the  commonest  form  of  the  Alydinae  in  Florissant,  and  is  a  genus 
of  the  Micrelytraria,  with  unarmed  thorax  and  scutellum  and  tapering  tho- 
rax, but  is  remarkable  for  its  spinous  hind  tibiae,  as  well  as  for  the  characteris- 
tics of  the  antennae,  by  which  it  is  clearly  separated  from  any  modern  types. 
The  head  is  well  rounded,  of  about  equal  length  and  breadth  as  viewed  from 
above.  The  antennae  have  a  stout  basal  joint  not  half  so  long  as  the  head, 
the  three  succeeding  joints  subequal,  slender,  the  last  gently  incrassated  and 
fusiform,  corresponding  in  this  respect  with  the  bulk  of  fossil  Alydinse.  The 
thorax  is  trapezoidal,  perhaps  a  little  longer  than  broad,  and  tapers  with 
straight  sides,  not  in  the  least  full,  to  the  head,  forming  a  slight  collar.  The 
legs  are  moderately  stout,  the  hind  femora  considerably  longer  than  the 
others  and  scarcely  stouter,  the  hind  tibiae  delicately  but  profusely  spined 
throughout. 

Five  species  occur  at  Florissant. 
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Table  of  the  tpectes  of  Rhepocoris. 

Head  longer  than  broad  ;  hind  legs  long  and  .slender. 

Larger  and  stouter  species,  more  than  H"""  long ;  thorax  shorter  than  thu  head    1.   K.  pra'tectui. 

Smaller  und  slenderer  species,  less  than  d""n  long  ;  thorax  as  long  as  tlib  head 'J.   K.  m<n-rc*cen». 

Head  broader  than  long;  hind  legs  less  long. 

Largest  species,  usually  about  8mro  long :!.  B.  iira-ralent. 

Medium  si/.cd  species,  usually  about  ('>"""  long 4.   K.  proji\n<iuann. 

'Smallest  species,  usually  about  4.5ml"  long ">.   It.  minima. 

11 

1.  RIIEPOCORIS   PR^ETECTUS. 

Head  one-fourth  longer  than  broad,  hardly  constricted  behind  the  eyes  ; 
surface  rather  coarsely  granulate  with  a  tendency  to  a  transverse  arrange- 
ment. The  thorax  considerably  shorter  than  the  head  and  broader  than 
long,  the  apical  margin  more  than  three-fourths  as  long  as  the  basal  margin  ; 
the  surface  coarsely  granulate.  Hind  legs  exceptionally  long,  the  femora 
being  nearly  half  as  long  as  the  body. 

Length  of  body,  GO111"1;  breadth  of  thorax,  1.4min ;  length  of  hind 
femora,  3.2mm. 

Florissant.     Two  specimens,  Nos.  9756,  10G45. 

2.  RHEPOCORIS  MACRESCENS. 

Head  subpentagonal,  broadest  in  advance  of  the  middle  except  for  the 
eyes,  from  thispoint  tapering  gently  backward;  the  front  triangular,  rounded  ; 
surface  rather  finely  granulate,  the  antennje  scarcely  more  than  half  as  long 
as  the  body.  Thorax  as  long  as  the  head  and  .slightly  broader  than  long, 
tapering  regularly  from  base  to  apex,  the  apical  margin  being  about  two- 
thirds  as  long  as  the  basal  margin  ;  the  surface  finely  granulate  in  front, 
coarsely  behind.  Whole  body  blackish,  hemelytra  blackish  fuscous,  the 
membrane  infumated  with  a  large  triangular  pallid  patch  at  the  apex  of  the 
corium.  Legs  blackish  fuliginous.  The  hind  femora  less  than  half  as  long 
as  the  body. 

Length  of  body,  8.5mm  ;  breadth  of  thorax,  2.f>nini ;  length  of  hind  femora, 
3.4ram. 

Florissant.     One  specimen,  No.  21~>K. 

3.    RllKPOCORIS    PHAJVALENS. 
PI.  L'5,   Figs.  4,  (',,  7,  !>,  II),  11,  11,  HI;   I'l.  'Jii.  Fitf.  11. 

Head  rounded,  scarcely  longer  than  broad,  uniformly  and  rather  finely 
granulate,  the  granulations  on  the  under  surface  of  the  head  showing  a  tend- 


428  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

ency  to  a  transverse  arrangement  into  corrugations.  Antennae  more  than 
half  as  long  as  the  body,  slender,  and  pale,  the  whole  body  being  black  or 
blackish  fuscous.  Thorax  trapezoidal,  broader  than  long,  as  long  as  the  head, 
tapering  regularly  and  considerably  in  front,  the  apical  margin  being  about 
three-fourths  the  length  of  the  base  ;  surface  coarsely  granulate.  Hemelytra 
with  the  corium  and  clavus  blackish  fuliginous,  the  former  just  before  the 
middle  with  a  large  triangular  pallid  spot  on  the  costal  margin  sending  from 
its  apex  a  curved  pallid  shoot  to  the  membranal  margin;  membrane  pale 
fuliginous  with  a  large  trapezoidal  pallid  spot  next  the  apex  of  the  corium  on 
the  costal  margin  ;  veins  marked  in  fuscous.  Legs  dark  fuliginous,  the  hind 
pair  very  slender,  the  hind  femora  nearly  as  long  as  the  abdomen,  the  hind 
tibia;  delicately  and  profusely  spinous. 

Length,  6.5-8.5mra  ;  average  about  8mm. 

This  is  the  commonest  of  the  heteropterous  insects  of  Florissant. 

Florissant.  About  one  hundred  and  fifty  specimens,  of  which  some  of 
the  best  are  Nos.  2431,  3257,  56G9,  7102,  8374,  9045,  9170,  11211,  11217, 
12081,  12087,  and  of  the  Princeton  collection,  1.335  and  1.712. 

4.  RHEPOCORIS  PROPINQUANS. 

PI.  25,  Fig.  1 ;  PI.  26,  Fig.  13. 

In  studying  the  species  of  Rhepocoris  I  discovered  that  they  were 
naturally  subdivided  into  three  groups  according  to  their  size,  and  that  it  was 
not  often  that  there  was  any  doubt  into  which  of  the  three  groups  any  given 
individual  would  fall.  I  have  accordingly  separated  the  present  species 
from  those  on  either  side  of  it,  though  I  can  give  no  characters  at  all  except 
those  of  size.  In  a  few  instances  there  may  be  doubt  into  which  of  the  two 
species,  this  and  the  preceding,  any  given  individual  may  fall,  inasmuch  as 
the  range  of  form  comes  close  together,  and  it  may  be  that  these  two  should 
be  considered  as  one  and  the  same  species.  But  I  have  thought  it  best 
under  the  circumstances,  and  in  the  hope  of  being  able  by  more  careful 
study  to  separate  the  forms  on  other  characteristics  than  that  of  mere  size, 
to  keep  the  two  apart,  at  least  provisionally.  In  each  of  these  two  forms 
the  individuals  may  be  separated  as  slenderer  and  stouter,  which  I  regard 
as  probably  the  two  sexes,  as  they  seem  to  differ  in  no  other  constant  char- 
acter that  can  be  seen  in  their  state  of  preservation. 
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• 

In  the  present  species  the  length  varies  from  5.5  to  6.5mm,  the  average 
being  abov.it  6mm. 

Florissant.  About  eighty  specimens,  of  which  some  of  the  best  pre- 
served are  Nos.  5002,  6G52,  6980,  8467,  9276,  9585,  10033,  10263,  11015, 
11212,  13307. 

5.    RlIEPOCORIS    MINIMA. 

See  the  proceeding  species  for  some  remarks  on  this.  This  small  spe- 
cies appears  to  be  also  relatively  rather  stouter  than  the  others,  but  other- 
wise it  can  hardly  be  said  to  differ  in  any  characters  which  may  be  seized 
upon.  It  does  not  appear,  however,  that  the  hemelytra  are  so  distinctly 
marked  as  appears  to  be  ordinarily  the  case  in  the  others,  and  this,  when 
better  specimens  are  found,  may  serve  more  readily  to  -distinguish  it  from 
them. 

Length,  4.5-5.5""" ;  the  breadth  can  not  be  readily  given  as  all  the 
specimens  are  preserved  upon  their  side. 

Florissant.      Four  specimens,  Nos.  3854,  6029,  11755,  11763. 

8.  ORTIIRIOCORISA  gen.  nov.  (opepw?,  wop/?). 

An  elegant  genus  of  Micrelytraria,  not  far  removed  from  Darmistus  Stal 
and  apparently  near  Acestra  Uall,  from  which  it  differs  totally  in  the  form  of 
the  front  of  the  head.  It  is  long  and  slender  in  form.  Head  well  rounded, 
a  little  elongate,  the  front  scarcely  produced  in  advance  of  the  antenna1, 
rounded,  or  perhaps  a  little  angulate;  eyes  moderately  small,  seated  in 
the  middle  of  the  sides  of  the  head ;  antenna?  very  long  and  slender,  the 
first  much  longer  than  the  head,  nearly  or  quite  as  long  as  the  thorax, 
slender  on  the  basal  half,  gently  incrassate  and  subfusifonn  on  the  apical 
half;  the  second  and  third  joints  are  exceedingly  slender,  the  third  as  long 
as  the  first  and  slightly  enlarged  at  the  extreme  truncate  tip,  the  second 
a  little  shorter ;  unfortunately  the  fourth  joint  is  not  preserved-;  if  as  long 
as  the  third  joint  the  whole,  would  be  still  considerably  shorter  than  the 
body  ami  a  little  shorter  than  the  hind  femora  and  tibi,-v  together.  Thorax 
considerably  longer  than  the  head,  tapering  toward  the  apex  with  no  lateral 
spines.  Legs  long  and  very  slender,  the  hind  femora  scarcely  incrassated 
and  both  they  and  the  tibia-  totally  unarmed,  the  femora  longer  than  the 

J  J 

tibiae,  the  latter  about  as  long  as  head  and  thorax  together;  the  length  of 

the  first  tarsal  joint  about  equals  that  of  the  other  two  together. 
A  single  species  is  known. 
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ORTHEIOCOEISA  LONGIPES. 

i  *> 

PI.  26,  Fig.  1. 

A  single  remarkably  well  preserved  specimen  lies  upon  its  side  on  a 
very  fragile  sheet  of  shale.  The  general  color  is  a  dark,  sometimes,  and 
especially  on  the  less  solid  parts,  a  light,  testaceous.  The  head  seems  to  be 
smooth  except  for  here  and  there  a  small  granule  ;  the  rostrum  shows  only 
the  central  black  needle  which  reaches  the  mesostethium.  The  thorax  is 
rather  heavily  and  pretty  closely  punctate,  and  the  coriura  of  the  hemelytra 
similarly  punctate  in  serial  rows  along  the  course  of  the  veins.  The  state 
of  preservation  is  poorer  posteriorly,  so  that  the  length  of  the  abdomen 
can  not  be  accurately  told,  but  it  appears  to  extend  beyond  the  reach  of  the 
hind  femora. 

Length  of  body  (partly  estimated),  Ilmm  ;  basal  joint  of  antenna?,  2mm ; 
hind  femora,  4.75mm. 

Florissant.     One  specimen,  No.  8604. 

Subfamily  PSEUDOPHLCEINA   Stal. 

This  rather  limited  subfamily  is  much  better  developed  in  the  Old  than 
the  New  AV.orld.  In  the  United  States  but  a  couple  of  genera  occur,  each 
with  a  single  species,  and,  in  the  Biologia  Centrali  Americana,  Distant 
records  but  three  genera,  each  with  a  single  species.  Yet,  although  never 
detected  in  the  European  rocks,  Florissant  yields  an  extinct  genus  allied  to 
one  found  in  Central  America,  and  it  is  well  represented  there,  as  will  be 
seen  immediately  below. 

HEERIA  gen.  nov. 

Allied  to  Arenocoris  but  with  second  and  third  antennal  joints  subequal. 
Of  our  native  forms  it  approaches  nearest  to  Scolopocerus  Uhl.,  if  the  Mex- 
ican species  described  by  Distant  be  included  therein,  but  the  structure  of 
the  antenna  again  is  different,  The  body  is  of  a  more  or  less  oval  shape, 
the  broader  end  posterior.  Head  moderately  small,  rounded,  of  about 
equal  length  and  breadth,  the  front  between  the  antenna  never  greatly, 
sometimes  scarcely,  advanced ;  antenna?  not  more  than  half  as  long  as  the 
body,  the  basal  joint  stout,  cylindrical,  about  as  long  as  the  head, 
the  second  and  third  joints  subequal,  long,  slender,  and  sometimes, 
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especially  the  third,  enlarging  apically  where  truncate;  last  joint  long  oval, 
scarcely  moie  than  one-third  as  long  as  the  third,  nearly  or  quite  as  stout 
as  the  basal.  Thorax  trapezoidal,  the  apical  margin  of  the  breadth  of  the 
head,  the  basal  fully  half  as  broad  again,  the  sides  more  or  less  rounded. 
Ilemelytra  large,  covering  the  abdomen,  except  possibly  the  sides  in  the 
broadest  species,  the  corium  reaching  the  middle  of  the  apical  half  of  the 
abdomen.  All  the  species  have  heavily  granulate  thorax,  the  last  joint  of 
the  antennae  more  or  less  granulate,  and  the  corium  of  hemelytra  coarsely 
punctate. 

The  genus  is  named  in  memory  of  Oswald  Ileer,  of  Switzerland,  the 
principal  student  of  fossil  insects  in  the  last  generation. 

Three  species  are  known,  all  from  Florissant. 

Table  of  the  species  of  Heeria. 

Ilrad  broadly  ronndc'd  between  the  antenna?. 

I  tody  ample,  much  less  than  twice  as  long  as  broad 1.  //.  giilona. 

Body  less  ample,  twice  as  long  as  broad -J.  //.  tapidota. 

Head  angularly  produced  between  the  antenna; :i.  U.fttda. 

\.   HKEKIA  GULOSA. 

PI.  27,  Figs.  5,  12,  18 ;  PI.  28,  Fig.  1 7. 

Whole  body  tolerably  uniform  blackish  fuscous,  the  lateral  incisures 
of  the  abdomen  paler.  Head,  whole  of  first,  apical  extremity  of  second  and 
third,  and  basal  two-thirds  of  fourth  joint  of  antenna'  finely  granulate,  these 
parts  in  the  antenna-  blackish,  the  other  parts  of  the  middle  joints  of  the 
antenna)  pale  testaceous  and  faintly  granulate,  the  apical  third  of  the  fourth 
joint  smooth  and  blackish  fuliginous ;  front  of  head  between  the  antenna- 
broadly  rounded,  scarcely  advanced,  not  at,  all  angulate.  Thorax  heavily 
granulate,  almost  twice  as  broad  on  the  basal  as  on  the  apical  margin, 
and  fully  twice  as  broad  as  long.  Hemelytra  with  the  corium  heavily  and 
irregularly  punctate.  Abdomen  broad  and  full,  about  half  as  hroa»l  again 
as  the -base  of  the  thorax. 

Length  of  body,  [1. 15""";  antenna1,  4.Smm ;  breadth  of  base  of  thorax, 
3.3.0""";  middle  of  abdomen,  5""". 

Florissant.  Seven  specimens,  Nos.  7S9,  l'.>77,  12U9,  61.01,  11773,  and 
of  tin-  Princeton  Collection,  l.f>GO  and  1.S02,  1.831. 
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2.  HEERIA  LAPIDOSA. 
PI.  27,  Figs.  3,  19. 

In  color  this  species  entirely  resembles  the  preceding  both  as  to  body 
and  antennae.  The  head  and  first  joint  of  antennae  are  here  as  coarsely 
granulate  as  the  thorax,  while  the  other  joints  of  the  antennae  resemble 
those  of  the  last  species ;  the  front  of  the  head  is  as  there.  The  thorax  is 
perhaps  a  trifle  longer  than  in  H.  gulosa  and  has  straighter  sides,  but  other- 
wise does  not  differ.  The  hemelytra  are  similarly  punctate.  The  main 
difference  is  to  be  found  in  the  abdomen,  which,  though  full,  is  not  nearly 
so  full  as  in  the  preceding  species,  the  breadth  being  scarcely  half  the 
length  of  the  body. 

Length  of  body,  8.5mm ;  antennae,  4.5mm  ;  breadth  at  base  of  thorax, 
3.25mm  ;  at  middle  of  abdomen,  4""". 

Florissant.  Eleven  specimens,  Nos.  1648,  1884,  3767,  4617,  5703, 
5965,  8!)4!i,  1'22-tl,  14179  and  14197,  and  of  the  Princeton  Collection, 

1.804,  1.817. 

3.  HEERIA  FCEDA. 

In  color  like  the  other  species.  Head  scarcely  granulate,  the  front 
between  the  antenna',  advanced  angularly  by  half  the  length  of  the  first 
antennal  joint  to  less  than  a  right  angle,  the  angle  rounded.  Antennae 
throughout  slenderer  than  in  the  other  species,  and  shorter,  scarcely  in  the 
least  granulate  anywhere.  Thorax  coarsely  granulate,  the  base  a  third 
longer  than  the  apex,  less  than  twice  as  broad  as  long.  Hemelytra  rather 
distantly  punctate.  Abdomen  much  as  in  H.  lapidosa. 

Length  of  body,  8ram  ;  antennae,  3.25mm ;  breadth  at  base  of  thorax, 
2.7mra;  at  middle  of  abdomen,  4mm. 

Florissant.     Three  specimens,  Nos.  3097,  7874,  7974. 

Subfamily    CORIZIDA   Mayr. 

A  few  fossil  forms  have  been  referred  to  this  group,  not  very  abundant 
in  species  at  the  present  day.  The  most  prolific  genus  in  either  Old  or 
New  World  is  Corizus,  to  which  all  the  four  species  from  the  American 
Tertiaries  described  below  are  referred.  The  only  described  European 
form  is  one  from  Oeningen  referred  by  Heer  to  an  extinct  genus,  Harmos- 
tites ;  Corizus,  however,  is  said  to  occur  at  Aix,  but,  as  I  shall  point  out 
below,  its  reference  here  is  doubtful. 
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COKI/rs  Fall,',,. 

Two  fossil  species  have  already  been  referred  to  this  genus,  both  t'rom 
Aix.  One,  however,  as  shown  by  Ileer,  belongs  rather  with  Pachymerus, 
ami  the  other  is  merely  indicated  as  being  half  the  size  of  Therapha 
hyoscyami  of  P^urope.  In  America  the  genus  is  best  developed  within 
the  tropics,  but  has  abundant  representatives  in  the  United  States.  Three 
of  the  Florissant  Ileteroptera  appear  to  fall  within  its  limits,  ami  a  (ireen 
River  species,  which  I  formerly  took  for  a  Reduvius,  appears  also  to  belong 
here. 

Table  of  the  specie*  of  Cori.-w.. 

wiiliont  an  interrupted  series  of  lateral  spots. 

Smaller  forms,  not  cxeeeclnii,'  live  millimeli-rs  in  length 1 

Larger  forms,  excccilin^  six  millimeters  iu  length. 

I'M uly  relatively  stout,  about  three  times  as  lon^  as  I. mail 2.  C.  < 

Body  relativoly  slender,  nearly  four  timrs  as  Imifi  as  hroail H.  C.  xuiiiinirniii. 

An  interrupted  scries  of  lateral  spots 4.  f.  giittatu*. 

1.    CORIZUS    CELATUS. 
PI.  L'7,    Fi.i^.    \:>. 

Head  a  little  broader  than  lon»-,  with  the  eves  a  little  broader  than  tin- 
apex  of  the  thorax,  subtriangular,  the  front  angularly  produced  between  ihe 
antenn;r,  the  liasal  joint  of  which  seems  barely  to  surpass  the  ape\  i.f  the 
front;  the  remaining  joints  slender.  Thorax  half  as  broad  again  as  long, 
tapering  forward  with  slightlv  ampliated  sides,  the  front  margin  gently  and 
broadlv  emarginate,  scarceh  more  than  lialt'as  long  as  the  base,  the  surface 
densely  and  sharplv  punctate,  and  a  faint  sign  of  a  median  siilcation. 
Corium  of  hcmelvtra  reaching  a  little  beyond  the  middle  of  the  abdomen, 
clear  excepting  alon^  the  finely  punctate  principal  veins  and  near  the  outer 
apex,  which  is  wholly  clouded.  Abdomen  dark,  with  broad  premarginal 
pale  lateral  bands. 

Length,  5"""  ;    breadth  of  thorax,  l.'.l'""1. 

Florissant.      Three  specimens,  Nus.  l:i;,J,  t;;5H!i,   II •_'<>."). 

• 

•_'.   ( 'oui/.rs  Ar.nn  ,\  ;  s. 
PI.  L'."..  l''i.-.  5;  I'l.  L-C,  Km.  I. 

Body  relatively  Stout,  about  three  tinn-<  as  long  a-  lu-oad,  the  head 
rounded,  l,ardl\  snl)triangular,  considerably  liroader  than  the  ape\  of  tlio 
thorax,  the  front  roundlv  produced  between  the  antenna',  the  basal  joint  of 
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which  considerably  surpasses  the  apex  of  the  front ;  the  second  and  third 
joints  of  antenna?  of  equal  diameter  and  very  slender,  the  last  joint  a  little 
incrassated ;  surface  of  head  densely  and  finely  punctate.  Thorax  trape- 
zoidal, narrowing  rapidly,  punctate  like  the  head.  Hemelytra  more  coarsely 
punctate  along  the  veins  of  the  .corium,  which  reaches  barely  beyond  the 
middle  of  the  abdomen  and  is  infuscated,  while  the  membrane  is  nearly 
clear.  Abdomen  oval,  the  sides  slightly  ampliated.  The  figure  on  Plate  26 
poorly  represents  the  species. 

Length,  7.3mm ;  antenna?,  4.1""";  breadth  of  thorax,  2mm ;  abdomen, 
2.65"'m 

Florissant.     Four  specimens,  Nos.  3247,  5715,  8544,  14207. 

3.  CORIZUS    SOMNURNUS. 

Body  very  slender,  being  nearly  four  times  as  long  as  broad,  the  sides 
parallel.  Head  rounded,  subtriangular,  scarcely  broader  than  the  apex  of 
the  thorax,  fully  as  long  as  broad,  the  surface  punctate.  The  antennae 
very  long  and  slender,  the  first  joint  clearly  surpassing  the  apex  of  the 
front.  Thorax  nearly  twice  as  broad  as  long,  tapering  gently,  with 
scarcely  ampliated  sides,  the  front  margin  broadly,  roundly,  and  deeply 
emarginate,  the  apex  fully  two-thirds  as  long  as  the  base  ;  surface  punctate. 
Hemelytra  as  in  the  preceding  species,  but  the  membrane  distinctly  infu- 
mated.  Legs  long  and  slender,  the  hind  femora  with  a  very  slight  posterior 
fringe  of  minute  short  denticulations,  on  which  account  one  would  be 
inclined  to  place  it  in  Harmostes,  but  the  denticulations  do  not  take  on  the 
form  of  spines,  but  are  more  like  serrations. 

Length,  including  the  closed  hemelytra,  5.5mm ;  antenna?,  4mm ;  hind 
femora,  2.4mm ;  breadth  of  body,  1.8mm. 

Florissant.     One  specimen,  No.  14193. 

4.  CORIZUS    GUTTATUS. 

PI.  7,  Fig.  11. 

Redurius?  gxttatiis  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  771  (1878). 

Two  specimens  of  this  species  have  been  found,  one  with  reverse,  by 
Mr.  Richardson,  the  other  by  myself.  Mr.  Richardson's  specimen  is  very 
obscure  and  distorted,  and  without  the  aid  of  the  other  could  not  have  been 
determined.  The  insect  probably  belongs  to  Corizus,  or  at  all  events  falls 
in  its  immediate  vicinity.  All  parts  are  rather  obscure,  but  the  head  evi- 
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dently  tapers  and  is  roundly  pointed  in  front,  the  thorax  narrows  gently 
from  behind  forward,  and  is  nearlv  as  long  as  broad  :  the  sciitelluin  is 
rather  small,  triangular,  the  apex  bent  at  a  right  angle  and  rounded.  The 
abdomen  is  ovate,  twin-  as  long  as  broad.  The  specie.-  i-  marked  with 
round,  dark  spots,  about  O.'J"""  in  diameter,  on  either  side,  one  at  the  outer 
edge  of  the  front  of  each  abdominal  segment,  and  one  in  the  middle  of  either 
transverse  half  of  the  thorax,  a  little  removed  from  the  outer  border:  the 
anterior  ones  half-way  between  the  border  and  the  middle  line.  The  whole 
surface  appears  to  be  very  minutely  granulated.  The  tegmina  can  not  be 
seen. 

Length  of  body,  :>./>""";  breadth  of  thorax,  1.4""";  of  abdomen,  l.ii.Y 
From  its  form  I    formerly  referred   the  insect   doubtfully  to  Reduvius, 
but  its  size  alone  would  preclude  such  a  reference. 

Green    River,  Wyoming.     Two  specimens,   Nos.  !t°  and  966  (F.  ('.  A 
Richardson),  4070  (S.  H.  Scudder). 

Family  PENTATOMID^:  Stephens. 

This  family  has  always  held  the  first  place  among  lleteroptera  in  Ter- 
tiarv  deposits,  but  with  the  publication  of  this  volume  its  place  is  disputed 
by  the  Lyg;eida-.  This  is  due  not  only,  though  principally,  to  the  excep- 
tional abundance  of  the  Lygseidae  at  Florissant,  but  also  to  the  rather  meaner 
proportion  of  the  Pentatomida,  as  will  appear  below.  In  Kuropean  deposits 
only  a  single  species  is  known  from  amber,  while  fifty  have  Keen  exhumed 
from  the  rock  deposits.  They  represent  only  four  of  the  nine  subfamilies, 
and  the  great  majority  belong  to  the  two  subfamilies  < 'vdnida  and  Penta- 
tomida, the  former  with  sixteen  species  referred  to  four  genera,  the  latter 
with  twenu  -live  species  referred  to  six  genera  Tl ther  subfamilies  rep- 
resented are  the  Scutelleriua  with  live  species  of  two  genera.  Pachvcoris 
and  Tetyra,  both  at  <  teningen,  and  the  Acaiithosomina  with  four  specie-  ,,f 
t\\o  genera.  . \canthosoma  and  PhloBOCOris,  both  at  b'adolioj  Besides  these 
a  Pentaloma  i-  reported  fivm  (Jreeuland  and  a  (  '\  duns  from  Ne\v  South 
\\'ales.  The  American  forms  here  brought  to  notice  represent  onl\  the  sub- 
families (  '\  dnida  and  Pentatomida,  but  in  re \  erse  proportion  to  what  appear- 
in  Knrope.  the  ('vdnida  being  very  well  represented  by  twenty-four  species 
of  six  genera,  nearh  all  of  them  1>\  a  numlier  of  individuals,  and  one  li\-  a 
great  man\,  the  Pentatomida  on  the  contrary  l>\  only  thirteen  species  of 
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ten  genera,  and  of  each  of  these  species  more  than  a  single  example  has 
rarely  been  found.  While  therefore  the  prevalent  subfamilies  are  the  same 
on  the  two  continents,  one  has  scarcely  half  as  many  representatives  in 
America  as  in  Europe,  while  the  other  has  half  as  many  more.' 

A  very  striking  peculiarity  is  found  in  the  American  Pentatomidse  as 
a  whole,  whether  Cydnida  or  Pentatomida.  In  living  forms  the  vast  majority 
have  a  long  scutellum  reaching  beyond  the  middle  of  the  abdomen,  and 
have  the  tip  produced,  forming  a  parallel-sided  apical  lobe.  In  the  Ameri- 
can Tertiary  forms,  so  far  as  yet  known,  with  only  a  single  exception,  no 
such  apical  lobe  exists,  but  the  scutellum  ends  with  an  angular  apex,  some- 
times a  little  rounded,  but  the  sides  perfectly  straight  and  confluent  at  least 
in  the  apical  half;  besides  which,  or  perhaps  partly  as  a  consequence,  the 
scutellum  does  not  reach  farther  than,  sometimes  does  not  attain,  the  middle 
of  the  abdomen.  It  has  seemed  necessary  therefore  to  establish  a  consid- 
erable number  of  new  generic  groups  to  embrace  these  remarkable  forms. 
To  judge  from  the  illustrations  given  by  Heer  the  same  thing  would  seem 
to  be  true  of  at  least  a  few  of  the  European  Tertiary  Pentatomida,  espe- 
cially of  those  from  Hadoboj,  and  it  would  be  very  desirable  to  institute 
direct  comparisons  between  specimens  from  the  two  continents. 

In  our  general  remarks  in  the  introduction  to  the  Heteroptera  we  called 
attention  to  the  close  relation  which  existed  between  the  proportional 
abundance  (in  the  number  of  specific  forms)  of  the  four  principal  families 
of  Heteroptera  in  Tertiary  times,  and  the  same  in  the  existing  fauna  of  the 
self-same  region.  A  further  illustration,  but  even  more  exaggerated,  appears 
by  using  the  same  guides  in  comparing  the  relative  numbers  of  the  Cydnida 
and  Pentatomida,  the  only  two  subfamilies  of  Pentatomidse  known  to  exist 
in  our  Tertiary  deposits  and  so  capable  of  comparison.  In  Distant's  work 
the  Cydnida  number  about  one-sixth  of  the  total  number  of  Cydnida  and 
Pentatomida ;  in  Uhler's  general  list,  one-seventh  ;  in  his  western  list,  one- 
fourth  ;  the  increasing  number  thus  shown  in  the  region  where  the  fossils 
occur  is  vastly  exaggerated  in  their  relative  representation  in  the  rocks, 
this  being  two-thirds  the  whole. 

Subfamily   CYDNIDA   Stal. 

This  subfamily  is  well  represented  in  the  European  Tertiaries,  and  is 
indicated  as  occurring  also  in  the  Australian  Tertiaries.  All  of  the  Euro- 
pean species  are  from  the  rocks  (none  from  amber),  and  most  have  been 
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referred  to  l\vo  distinct  genera,  Cydnopsis  \vith  eleven  species  from 

gen,  Radoboj,  and  Aix,  and   NTeurocoris  with  two  from   Uadoboj.     (  'ydnus 

18  represented  liv  a  species  at  Oenin^en  and  another  at  Aix,  and  iSrachv- 
pelta  one  at  Kmttensee.  Neither  ot'  these  extinct  generic  types  occurs  in 
our  Tertiaries,  where  this  subfamilyis  far  more  prolific  than  in  Kumpe  and 
far  surpasses  the  Pentatomida.  With  the  exception  of  a  couple  of  forms, 

represented  each  l>v  a  single  specimen,  and  which  are  referred  to  modern 
types,  (  'vrtomenus  and  Discostoma,  all  the  others  are  remarkable  for  differ- 
ing apparently  from  nearly  all  living  types  and  a!>o  from  the  known  to  —  iU 
in  the  short  and  accurately  triangular  sciitellum,  agreeing  in  this  iv^pe.-t  with 
the  Florissant  Pentatomida,  and,  as  there,  necessitating  the  establishment  of 
several  new  generic  groups.  These,  howeyer,  are  more  prolitic  in  species, 
and  the  species  in  individuals,  than  is  the  case  with  the  Pentatomida. 

Table  nf  the  i/inrru  nf  Cydnida. 

llody  less  than  10  millimeters  Inn;;. 

Scutolliim  triangular,  not  produced  at  the  apex,  as  broad  an  lon_. 

Mi-ad  <1<  e|.|y  sunk  in  the  thorax,  the  depth  of  the  emargination  of  the  thorax  embracing  it  being 

nearly  or  i|iiitr  ball'  its  width. 
Body  more  than  twiee  as    Ion  L;  as  broad   ....................................  1.    - 

Mod  \  leas  than  twice  as  long  as  broad  ....................................  -'.  / 

Head  hiink  but  little  in  the  thorax,  almost  wholly  free. 

Anterior  lateral   angles  of  the  thorax  rounded.  SO  that  the   head  piojeets   hut  little  beymul 
the  e,  neral  eiirve  ol'  t  he  body   .....  ...................................  :'..  A.    i  •..  •  .,./HII«. 

Anterior  lateral  angles  of  the  thorax  prominent,  the  head  Out  id'direet  relation  to  the  i-ii  r\e 
i  if  the  body  ..........................................................  I 

Sell  tulln  in  produced  into  a  lobe  at  apex,  dislinetly  longer  than  broad  ...............  .",.  ' 

Itody  more  than  !.">  inilliineters  loti^  ....................................................  ti.  /'i»  "--'i>w./. 


1.  STKXOPKLTA  g<-n.  QOV.  (ffreyt?,  ,T,lr>/). 


Body  more  than  twice  as  loii^  as  hroad,  the  sides  nearlx  parallel,  with 
liroatlly  rounded  end-,  the  anterior  curve  broken  l>v  the  head,  on,  --half  of 
which  is  advanced  Iteyond  its  outline,  the  other  half  sunken  in  the  thora\. 
which  is  deeply  einar^inate  to  receive  it  :  the  eyes,  which  are  moderately 
lar-e,  e-lolnilar,  and  central,  are  thus  lirmi^lit  to  the  ed-v  of  the  thorax  :  in 
front  of  ihe  eyes  the  head  is  rounded  with  a  slight  ampliation,  the  \\'h»le 
nearly  circular  ;  the  ocelli  are  larLi'e  and  situated  liehiml  ami  within  the 
eyes.  Tliorax  subquadrangular,  almut  twice  as  broad  a>  IOIIL;-.  the  anterior 
lateral  angles  prominent  but  rounded,  tin-  basal  margin  truncate.  Sent,  •Hum 
moderate,  triangular,  with  perfectly  slrain-ht  sides,  nearly  halt'  as  broad 

again  as  Ion--,  reaching  le>-  than  a  third  way  to  the  tip  of  the  abdom 
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A  single  species  is   known,  from  Green   River,  formerly  referred  to 

JEthus. 

STENOPELTA  PUNCTULATA. 

PI.  7,  Figs.  12,  13. 

&thus punctulattis  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  769-770  (1878). 

I  repeat  here  the  original  description,  although  it  contains  many 
generic  details : 

Body  of  nearly  equal  breadth  throughout,  the  sides  of  the  abdomen  a 
little  fuller.  Head  rounded,  small,  the  part  behind  the  eyes  rounded,  as 
deep  as  the  portion  in  front  of  them ;  front  as  seen  from  above,  well 
rounded,  well  advanced,  subangulate  ;  eyes  moderately  large  ;  ocelli  large, 
situated  close  to,  a  little  behind,  and  within  the  eyes,  and  about  one-third 
their  diameter ;  surface  of  head  minutely  and  obscurely  granulate.  Thorax 
nearly  equal,  slightly  broadening  posteriorly,  the  anterior  angles  well 
rounded,  the  front  border  very  deeply  and  roundly  excised,  the  hind  border 
nearly  straight ;  the  whole  fully  twice  as  broad  as  the  head  and  twice  as 
broad  as  long.  Scutellum  obscure,  but  apparently  of  about  equal  length 
and  breadth,  and  regularly  triangular.  Abdomen  well  rounded,  half  as 
long  again  as  broad.  Tegmina  obscure  or  lost  in  all  the  specimens  seen. 
Thorax  and  scutellum  minutely  granulate,  like  the  head.  Posterior  half,  at 
least,  of  the  abdomen  profusely  covered  with  shallow  punctures. 

Length  of  body,  3.75mm  ;  of  head,  0.6ram  ;  of  middle  of  thorax,  0.75mm; 
breadth  of  head,  0.8min ;  of  thorax,  1.7mm;  of  abdomen,  1.85mm. 

Green  River,  Wyoming.  Five  specimens,  Nos.  19'1,  67°,  74a,  172  (F. 
C.  A.  Richardson),  4193  (S.  H.  Scudder). 

2.  PROCYDNUS  gen.  nov.  (n-p6,  Cydnus,  nom.  gen.). 

Body  less  than  twice  as  long  as  broad,  ovate,  with  extremities  more  or 
less  tapering,  especially  in  front,  by  the  more  rapid  narrowing  of  the  thorax, 
the  head  sometimes  completely  sunken  in  the  thorax,  at  other  times  half 
projecting  beyond  the  anterior  curve  of  the  body ;  it  is  always  broader 
than  long,  though  sometimes  nearly  circular ;  the  eyes  are  moderately 
large,  not  very  prominent,  subcentral,  the  ocelli  large  and  situated  well 
behind  the  produced  anterior  curve  of  the  thorax  in  the  deep  emargination 
for  the  reception  of  the  head.  Thorax  subtrapezoidal,  more  than  twice, 
sometimes  thrice,  its  middle  length,  truncate  at  base,  the  sides  more  or  less 
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oblique,  and  arcuate,  the  trout  latenil  angles  always  rounded.  sonietime>  BO 
nuicli  as  to  disappear.     Scutellum    usually  small,  never  larue.  triangular, 

with   straight   siilcs,  ut'  \arvin;j-    proportions  but    never  longer  than    broad. 
reaching  from  less  than  a  third  to  one-halt  way  to  the  tip  of  the  alidomen. 
A  lar^-e  number  of  species  occur  in  our  Western  Tertiaries,  all  found  at 
Florissant  and  one  also  at  (ireen  River. 

Tabli  a f  On  i/ii i-ii M  at'  I'rocydnu*. 

Auterior  half  of  thorax  iinifunnly  depressed. 

Head  so  sunken  in  the  prothorax  that  its  front  margin  forms  a  regular  curve  with   that  of  the 

tlnnax ] 

Hi'ad  sensibly  projecting  bc\oud  fnint  line  of  body. 

Head  only  a  fonrtli  the  width  of  the  thorax 'J.  /' 

Head  much  less  than  half  the  width  of  the  abdomen,  at  least  a  third  the  width  of  the  thor:i\. 
Thorax  scarcely  inure  than  twice  as  liroad  as  its  middle  length. 

Larger  species;  einurginution  of  apical  margin  of  thorax  relatively  shallow. 

:;.  /'.  ilinfii'. 
Smaller  species:  eiiiargiiialion  of  apical  margin  of  thorax  relatively  deep  and  abrupt. 

4.      /'.     I/U: 

Thorax  nearly  or  i]uite  three  times  as  broad  as  its  middle  length. 

Larger  species;  head  more  than  one- third  as  wide  as  the  body 5.  /'.  n  fir/nut. 

Smaller  species;  head  less  than  one  third  as  wide  as  the  body il.   / 

Head  half  the  width  of  the  abdomen 7.  /'.  ealnni. 

Anterior  half  of  thorax  with  lateral  bosses 8.  /'.  niainil/itniii. 

1.  I'KOCYDNUS  PRONUS. 
PI.  28,  Fig.  5. 

Head  rounded,  broader  than  loiijr,  deeply  sunken  in  the  thorax,  it- 
broad  anterior  curve  almost  continuous  with  the  rounded  sloping  l;i' 
angles  of  the  thorax,  the  eyes  small  and  in  advance  of  the  middle.  'Thorax 
shaped  much  as  in  1'.  devictus,  but  with  a  liroad  and  especially  deep. 
rounded,  almost  angular  cinar^ination  to  receive  the  head,  about  a  third 
the  width  of  the  thorax  :  its  basal  margin  is  not  indicated  on  the  plate,  but 
should  unite  the  extn  me  liases  of  the  hemelvtra  in  a  straight  line:  the  sur- 
face shows  excessively  shallow  crowded  punctuation.  Scutellum  \  erv 

,  triangular,  reaching  half-way  to  the  tip  of  the  abdomen,  broader  than 
-.  Hemelytra  with  the  curium  occupvhi';-  the  basal  three-fifths,  uni- 
formly coriaceous  \vitl,  punctuation  like  the  thorax,  and  an  excessive! v 
delicate  impressed  submarginal  line.  Hind  tibiae  densely  spined.  Alidomen 

verv  broad  and    full,  ^carceK    longer  than    l>n>ad.      \Vhole    bod\-  black,  the 
coriuni  of  the  hemcKtra  hardlv  less  dark. 

Leii-th  of  body,  :>""";    breadth.  :i.l""". 

Floi-i»ant.      (  hie  specimen.  No.   144'Jii. 
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2.  PROCYDNUS  DEVICTUS. 

PI.  28,  Fig.  4. 

Head  minute,  subcircular,  hardly  a  fourth  as  wide  as  the  thorax,  its 
posterior  third  sunken  in  the  thorax,  which  is  here  narrowly  but  rather 
deeply  emarginate  to  receive  it.  Thorax  scarcely  twice  as  broad  as  long, 
tapering  from  the  base  and  with  the  sides  strongly  arcuate,  so  that  the 
whole  is  nearly  semicircular  but  for  the  narrow  rounded  emargination  (not 
shown  on  the  plate)  for  the  head ;  basal  margin  truncate  or  scarcely  con- 
vex ;  surface  perfectly  smooth  and  regular,  with  an  anterior,  transverse, 
arcuate,  impressed  line  opening  forward,  half  as  broad  as  and  one-third  the 
depth  of  the  thorax.  Scutellum  large,  triangular,  smooth,  the  base  fully 
three-fourths  the  width  of  the  thorax,  nearly  three-fourths  as  long  as  broad, 
and  reaching  half-way  to  the  tip  of  the  abdomen.  Hemelytra  with  the 
corium  reaching  half-way  to  the  tip,  uniformly  coriaceous,  testaceous,  with 
faint  and  shallow  equidistant  and  rather  distant  punctse.  Hind  tibiae  densely 
spiny.  Abdomen  very  broad  and  full,  of  nearly  equal  length  and  breadth. 

Length  of  body,  5mm  ;  breadth,  3.1n"". 

Florissant.     One  specimen,  No.  11225. 

3.  PROCYDNUS  DIVEXUS. 

Head  imperfectly  preserved  in  both  the  specimens  at  hand.  Thorax 
shaped  much  as  in  the  species  which  have  preceded  this,  twice  as  long  as 
its  middle  length,  with  a  very  deep  rounded  emargination  in  front,  less  than 
a  third  the  width  of  the  thorax  and  three  times  as  broad  as  deep,  the  lobes 
beside  it  well  advanced,  the  surface  finely  and  closely  but  not  very  deeply 
punctate.  Scutellum  with  similar  sculpture,  the  apex  scarcely  less  than 
rectangular,  the  base  about  two-thirds  as  wide  as  the  thorax.  Hemelytra 
having  the  similarly  punctate  corium  occupying  fully  the  basal  three-fifths, 
the  full  and  well  rounded  abdomen  of  equal  length  and  breadth  and  punc- 
tate. Hind  tibise  very  slender  and  rather  feebly  spined.  Whole  body 
uniformly  blackish  brown. 

Length,  4.7mm  ;  breadth,  3mm. 

Florissant.     Two  specimens,  Nos.  2132,  13154. 
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4.    I'uocYD.vrs 


I  lead  nearly  one-half  as  broad  as  the  tin  mix.  well  rounded.  half  as  In-,  .ad 

ai;ain  as  Imi^.  Thorax  subtrape/.oidal,  tapering  from  tin-  base  at  lir-t 
,-li^-htl  v,  afterward-  a  little  more  rapidly,  SO  that  the  sides  arc  a  little  arcuate. 
and  the  rounded  anterior  lateral  lulies  rather  pn  nuiiieiit  from  ilie  deep  almo-t 

angular  emargination  of  the  front,  which  is  hanllv  more  than  a  third  the 

width  (if  thorax,  and  only  a  little  more  than  twice  as  broad  as  deep  ;  surface 
apparently  smooth.  punctate  aloii^  the  lateral  niaru-'m.  Scutellum  nearlv 
t\vn-thirds  as  l>ruad  as  the  tlmrax,  reaching  less  than  hali'-\vav  to  the  tip  i.t' 
the  abdomen,  the  apex  nearly  rectangular,  the  surface  punctate,  sumeuhal 
shorter  than  broad.  I  lei  ne]  \-tra  with  the  coriaceous  curium  hardlv  occupy- 
ing more  than  half  the  win^,  serially  punctate,  ,,f  a  testaceous  color,  the 
membrane  faintly  infumated.  Tibia'  densely  spiny.  Abdomen  full,  broadly 
rounded,  a  little  longer  than  broad. 

Len-th,  4.1-45  ......  :    breadth,  LM-J.«;n"». 

Florissant  Ki^ht  specimens,  Xos.  -_'oi;n.  csu,  7652,  10092,  10171. 
10531,  1-'771,  1  H86. 

5.   TKOI  VHNTS    uKuyuus. 

Head  rounded,  broader  than  loiiLr,  nearly  half  as  liroad  as  the  thorax. 
Thorax  nearlv  three  tinn  s  as  broad  as  its  middle  length.  tajierinLT  from  the 
lia-e,  tin'  side.-,  ron-iderably  arcuate,  with  scarcely  any  si^n  of  an  anterior 
lateral  >hoiilder.  the  emargination  of  the  anterior  bonier  half  as  liroad  a-, 
die  ba-e  of  the  thorax,  shallow  and  uniform,  followed  bv  a  median  arcuate 
sulcation  half  a-  broad  as  the  emargination  ami  equally  deep:  the  surface- 
is  apparently  quite  >mooth,  but  thei-e  are  si^'us  of  punctuation  at  the  extreme 
lateral  margins.  Form  uf  the  scutellum  not  evident,  but  apparently  exactly 

as  in  the  last  specie-,.     ('oi-ium  ot  hi-mel\-tra  reaching  considerably  hevond 

the  middle  Alidomeii  full  but  considerably  longer  than  liroad.  \\"h'»lr 
bod\  iinifoi-iuly  dark,  the  corium  of  ln'inelvtni  dark  testaceous. 

Len-th,  :>.:>"""  :    breadth.  :',""". 

I  l"ri>s;uit.      (  >iie  >pecinic-n,   No     1.".  I. 
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6.  PROCYDNUS    VESPERUS. 
PI.  28,  Fig.  15. 

Head  tolerably  large,  rounded,  broader  than  long,  together  with  the 
projecting  eyes  more  than  a  third  the  width  of  the  thorax.  Thorax  almost 
or  quite  three  times  as  broad  as  the  middle  length,  the  shape  very  much  as 
in  the  preceding  species,  with  an  equally  broad  but  much  deeper  emargina- 
tion  of  the  front,  the  surface  very  finely,  faintly,  and  densely  punctate. 
Scutellum  less  than  two-thirds  as  broad  as  the  thorax,  considerably  broader 
than  long,  the  pointed  angulate  apex  extending  less  than  half-way  to  the  tip 
of  the  abdomen.  Hemelytra  with  a  rather  short  punctate  corium.  Tibia; 
heavily  spined.  Abdomen  full  and  broadly  rounded,  scarcely  longer  than 
broad.  Color  of  body  blackish  brown,  the  hemelytra  with  the  corium 
blackish  fuliginous,  the  membrane  faintly  infumated. 

Length,  4.5mm ;  breadth,  2  65.mm. 

Florissant,     Four  specimens,  Nos.  70,  145,  2464,  5612. 

7.  PROCYDSUS   EATONI. 

A  poorly  preserved  specimen  represents  this  species,  remarkable  for  its 
very  large  and  nearly  circular  head,  which  is  half  as  wide  as  the  abdomen 
and  scarcely  broader  than  long,  and  is  deeply  embedded  in  the  thorax.  The 
latter  is  shaped  much  as  in  the  last  two  or  three  species,  nearly  two  and  a 
half  times  as  broad  as  its  median  length,  the  front  deeply  and  broadly 
eiuarginate  to  receive  the  head,  the  emargination  very  regular,  considerably 
more  than  half  as  broad  as  the  thorax,  and  a  third  as  deep  as  broad.  Scu- 
telluni  broad  and  short,  the  angulate  apex  not  at  all  less  than  a  right  angle, 
reaching  much  less  than  half-way  to  the  tip  of  the  abdomen.  The  only 
signs  of  punctuation,  fine  and  dense,  are  on  the  broadly  rounded  abdomen, 
which  is  considerably  longer  than  broad.  Other  parts  not  clear.  The  whole 
blackish  brown. 

Length,  6.75mm  ;  breadth,  3.6mm. 

Named  for  one  of  the  pioneers  in  American  geology,  Amos  Eaton. 

Florissant,     One  specimen,  No.  3153. 
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8.  PROCYDNTS  MAMII.I.ANUS 

I  'I.  7.  Fi-.  !'.». 
Cydniuf  mamiliamu  Soodd.,  Boll.  U.  8.  Oeol.  Geogr.  801  !\'.    770    1878 

The  body  is  broad  .-iiiil  convex  ill  1'nnil,  \vitli  a    rapidly  taperin;r  ahdo- 


men,  scarcely  ;it  all   rounded,  even  at   the  tip.     The   head,  as  seen  tV 

above,  is  nearly  circular.  >haped  niiich  a>  in  Steiiopelta  piinctiilata  from  tin- 
same  heils.  hut  more  broadly  ami  regularly  rounded  in  front,  with  tin-  cen- 
tral lobe  broad,  and  defined  by  rather  stronirlv  impre>--d  furrow-:  the 
ocelli  are  lar^e,  situated  just  behind  the  anterior  extension  of  the  thoracic 
loln-s:  the  surface  of  the  head  is  rn^nlose.  Thorax  more  than  twice  as 
broad  as  the  head,  and  more  than  half  as  \nn<r  a^ain  ;  the  sides  rounded, 
bein^-  broadest  at  the  posterior  horde]-,  narrowing  in  front  and  roundly 
excised  at  the  anterior  angles  ;  front  border  very  deeply  hollowed  behind 
the  head,  leaving-  prominent  front  lobes  on  either  side,  nearlv  as  larj_re  as 
the  bead  and  strongly  mamillate  ;  hind  border  nearly  straight.  The  sur- 
face is  minutely  granulate,  besides  which  there  is  a  transverse  belt  of  rather 
lar^v  and  distant  punctures  midwav  between  the  mamillatioiis  and  the  hind 
border.  The  scutellnm  is  very  lar^e.  rounded-triangulai',  broader  than 
long,  and  granulate  like  the  thorax,  (,'oriumof  tetrmina,  which  occnpie- 
t  heir  greater  portion,  obscurely  and  distantly  punctulate  ;  abdomen  trian- 
gular, the  apex  hhintlv  pointed 

Length  of  body,  .;""":  of  head.  US'  .....  :  (1f  either  lateral  half  of  thorax, 
L.35  ......  ;  breadth  <>l'  head.  I""":  of  thorax,  2.4""". 

(ireen  River.  Wyoming,  (hie  specimen,  No.  .'I'.i  i  F.  ('  A  liichanUon  i. 
Florissant,  Colorado.  Two  specimen^,  Nos.  r.i-j'i. 


3.   NEGROCVDXt'S   u-,.,,.  nov.  (vexpot,  (  'ydnns.  noni.  gen.). 


The  species  of  this  have  the  same  oval  form  as  those  ,,f  the  preceding 
Lr'-niis,  and  differ  from  them  in  little  but  the  relation  between  the  head  and 
thorax,  the  latter  \  cry  broadly  and  shallowlv  emar^inate  in  trout,  .ami  the 
former  consequent!}  embraced  hv  the  thorax  to  a  much  smaller  decree. 
The  head  is  rounded,  always  broader,  generally  much  broader,  than  loiiLr, 
the  eyes  and  ocelli  a-  in  I'rocvdnns;  it  is,  however,  snnk'-n  to  some  extent 
in  the  thorax,  and  its  curves  and  those  of  the  sides  of  the  thorax  are  >nch 
as  hardl\  to  destroy  the  ell'ect  of  a  -»in^le  parabolic  curve  to  the  front  end  of 
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the  body.  The  thorax  is  generally  only  twice  as  broad  as  the  median  length, 
but  sometimes  considerably  more  than  that,  tapering  in  a  very  variable 
degree,  sometimes  rapidly  and  regularly,  but  always  with  a  rounded  curve, 
sometimes  so  slowly  as  to  leave  the  lateral  angles  of  the  front  very  prom- 
inent, and  making  the  thorax  here  twice  as  wide  as  the  head ;  the  basal 
margin  is  truncate.  Scutellum  rather  large  and  especially  broad,  triangular, 
with  straight  sides,  always  shorter  than  broad,  and  yet  generally  reaching 
nearly  half-way  to  the  tip  of  the  abdomen. 

A  large  number  of  species  are  known,  as  many  as  in  the  preceding 
genus,  all  but  one,  which  comes  from  Green  River  only,  being  found  at 
Florissant,  one  of  them  very  abundantly. 

Tuhle  of  the  species  of  Necrocydnua. 

Body  more  than  half  as  long  again  as  broad. 

Thorax  considerably  more  than  twice  as  broad  as  the  median  length. 

Body  relatively  slender  ;  thorax  tapering  considerably,  the  breadth  at  the  bottom  of  the  apical 

emargination  about  three-fourths  that  of  the  basal  margin  1.  Jf.  tuleanius. 

Body  relatively  stout;  thorax  tapering   but  little,  the  breadth,  as  above,  about  seven-eights 

that  of  the  basal  margin 2.  N.  gosiutenais. 

Thorax  only  twice  as  broad  as  the  median  length. 

Thorax  tapering  considerably,  the  lateral  angles  of  front  not  prominent. 
Head  broad,  nearly  or  quite  a  third  as  broad  as  base  of  thorax. 

Smaller  species ;  emargination  of  apical  border  of  thorax  deep,  half  as  long  as  greatest 

breadth  of  thorax 3.  N.  torpens. 

Larger^  species ;  emargination  of  apical   border  of  thorax  shallow,  considerably  less 

than  half  as  long  as  greatest  breadth  of  thorax 4.  N.  stygius. 

Head  relatively  narrow,  hardly  more  than  a  fourth  the  breadth  of  the  base  of  the  thorax. 

5.  N.  amijzonus. 
Thorax  tapering  but  little,  the  lateral  augles  of  front  prominent. 

Smaller  species,  hardly  exceeding  four  millimeters  in  length,  less  than  two-thirds  as  long 

again  as  broad;  abdomen  full  and  rounded 6.  N.  senior. 

Larger  species,  more  than  five  millimeters  long,  and  about  three-fourths  as  long  again  as 

broad;  abdomen  tapering  7.  N.  solidalus. 

Body  less  than  half  as  long  again  as  broad 8.  N.  rerectux. 

1.  NECROCYDNUS  VULCANIUS. 

Head  rounded  triangular,  broader  than  long,  with  the  large  eyes  nearly 
half  as  broad  as  the  base  of  the  thorax.  Thorax  considerably  more  than 
twice  as  broad  as  the  median  length,  subtrapezoidal,  the  sides  tapering  so 
that  the  breadth  near  the  front  (at  the  bottom  of  the  apical  emargination)  is 
about  three-fourths  that  of  the  basal  margin,  the  lateral  angles  rounded 
somewhat,  the  apical  emargination  half  as  broad  as  the  thorax,  and  a  third 
as  deep  as  broad,  very  regular,  the  surface  uneven  from  the  elevation  of  the 
sides  in  front  to  irregular  bosses,  and  rather  coarsely,  faintly,  and  sparsely 
punctate.  Scutellum  small,  not  more  than  half  as  long  as  broad,  regularly 
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triangular,  \vitli  straight  side-,  tin-  apex  -ean-elv  reachin;:  more  than  ipiarter 
way  to  the  tip  of  tin-  abdomen.  I  lemelytra  \villi  tin-  curiuin  r>  -aching  to 
the  middle  of  the  apical  half  of  the  abdomen,  onlv  tin-  COStal  edife,  lint  that 
broadly,  coriaceous,  the  remainder  semidiaphanous  and  taiatly  infumate 
like  the  membrane. 

Length,  4.:.'mn;    lnvadth,  L'.lT)""11. 

Flori.-sant.      One  specimen,  Xo.  7.".'.t:i. 

2.  NKCKOCYDM  s   i;osirTr.xsis. 


Head  broad,  rounded,  nearly  twice  as  br<>ad  aa  long  and  with  the  rather 

and  prominent  eyes  fully  halt'  as  broad  as  the  thorax.  Tliura\  mure  than 
three  times  as  l»road  as  the  median  length,  subquadrangular,  the  sides  taper- 
ing only  a  little,  the  anterior  lateral  angles  \vell  roiindetl,  the  breadth  near 
the  front  f  next  the  bottom  of  the  apical  emar^ination  ;  >e\'en-ei^liths  that  of 
the  basal  margin,  the  apical  emar^ination  broad  and  shallo\v,  rather  more 
than  half  as  broad  as  the  base  of  the  thorax,  and  hanllv  a  tenth  as  deep  aa 
broad,  very  regular;  surface  even,  but  for  a  rapid  slope  close  to  the  sides, 
and  apparently  smooth.  Scutellum  very  lar^e  from  it-  breadth,  much  shorter 
than  broad,  reaching  nearly  half-way  to  the  tip  of  the  abdomen.  (  'orinm 
of  hemelytra  reaching  the  last  abdominal  segment,  rather  coarsely  and 
ver\  sparselv  granulate. 

Length,  4.i;."»""":   breadth,  2.5mni. 

(Jl'eell     Kiver.    \Vyoinillg.        One    specimen,    X,,.    I'.},    Leslie    A.     I.eK>. 

This  is  the  only  species  of  Xecroc\  dims  vet  found  within  the  limits  of 

the   ancient    (  iosillte    Lake. 

3.    Xi:n;<M  VDNfs   TORPEN8. 

I  lead  large,  well  rounded,  nearly  twice   as    broad  a>    lon^.  and    nearh' 
two-tit'ths  as   broad  as   base  of  thorax:    the   antenna-    about    as   long   as    the 
thorax.      Thorax  only   twice  as  broad   as  tin-   median    length,  tapering   con 
siderabK  .  the  lateral  angles  of  the  front  not  prominent,  the  emarginatioii  of 
the  apical  liorder  half  as  IOIILT  as  the  basal  border,  regular,  and    modcrati-l  v 
deep;   surface  very    finely    punctate,  even.      Scntellnm   lar^e.  broader    than 
lonur.  tin-  apex  not  extending  half-wav  to    the  tip  of  thr  alnlomeu.       ||. 
l\  tra   \\  ith  the  corium  seriallv  punctate,  reaching  the  penultimate  abdominal 
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segment.     Tibia?  heavily  spined.     Whole  body  brownish  fuscous,  the  corium 
of  lieinelytra  fusco-castaneous,  the  membrane  scarcely  infuniated. 

Length,  5.1mm  ;  breadth,  3mm. 

Florissant.     Two  specimens,  Nos.  441,  12998. 

4.  NECROCYDNUS  STYGIUS. 

Head  twice  as  broad  as  long,  well  rounded,  two-fifths  as  broad  as 
the  base  of  the  thorax,  the  eyes  large.  Thorax  only  twice  as  broad  as  its 
median  length,  tapering  considerably,  the  sides  very  regularly  arcuate,  the 
lateral  angles  of  front  not  prominent,  the  emargination  of  the  apical  border 
somewhat  less  than  half  the  length  of  the  basal  border,  regular,  and  very 
shallow ;  surface  even,  a  little  roughened.  Scutelhim  scarcely  more  than 
half  as  wide  as  the  thorax,  almost  equiangular,  the  sides  perfectly  straight, 
reaching  less  than  half-way  to  the  apex  of  the  abdomen,  the  surface  appar- 
ently punctate,  but  obscure.  Corium  of  hemelytra  reaching  the  middle  of 
the  antepenultimate  abdominal  segment,  punctate,  the  punctce  serial  only  near 
the  sutura  clavi.  Tibia?  heavily  spined.  Abdomen  a  little  produced,  so  that 
the  posterior  curve  of  the  body  is  scarcely  so  broad  as  the  anterior. 

Length,  6mm ;  breadth,  3.5mm. 

Florissant.     Two  specimens,  Nos.  6654,  9947. 

5.  NECROCYDNUS  AMYZONUS. 

PI.  28,  Fig.  10. 

Head  rather  small,  rounded  subtriangular,  nearly  or  quite  twice  as 
broad  as  long,  hardly  more  than  a  fourth  as  broad  as  the  thorax.  Thorax 
twice  as  broad  as  the  median  length,  tapering  considerably,  with  rather 
strongly  arcuate  oblique  sides,  the  lateral  angles  of  the  front  not  prominent, 
the  apical  emargination  regular,  considerable,  rather  deep,  and  very  broad, 
the  surface  of  the  thorax  even  and  very  finely  and  closely  punctate.  Scu- 
tellum  nearly  as  long  as  broad,  fully  two-thirds  as  broad  as  the  thorax,  the 
apex  reaching  about  half-way  to  the  tip  of  the  abdomen,  the  surface  like 
the  thorax.  Hemelytra  with  the  corium  reaching  the  penultimate  abdominal 
segment,  feebly  punctate.  Legs  densely  spined.  Abdomen  broadly  rounded. 
Whole  body  uniformly  blackish  fuscous,  the  corium  of  hemelytra  dark  cas- 
taneous,  the  membrane  clear. 
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This  is  tlie  commonest  fossil  cydnid  known  in  tin-  "  Amvzon  shales." 

Length.   l.-'f)-r>.lmm;  lin-:ultli,  2.2-3.1""". 

Florissant.      Twenty-nine   specimens,   of  which    some   nt'  tin-    IH-.M    are 

Nos  L919,  2100,  4.-.U5.  4663.  1851,  754.".,  9:.x;;,  1  r_"_>ii,  r_'m;s,  L2987,  1  1221, 


<i.  NECROCVUM  s    SKMOR. 
Head  well  rounded,  transversely  ovate,  nearly  a  third  as  liroad    a-  the 

thorax,  half  as  broad  again  as  lon^-.  Thorax  only  twice  as  broad  as  the 
median  length,  taperin»-  but  little,  the  lateral  angles  ot'  the  front  prominent, 
the  apical  emargination  considerably  and  tolerably  deep,  the  surface  appar- 

cntly  finelv  punctate,  with  two  posteriorly  con  vermin;;-  shallow  and  taint 
sulcations  crossing  the  disk  longitudinally  from  the  outer  edi;e>  of'  the  eyes 
liackwanl.  Sciitellnni  moderate,  more  than  halt'  as  liroad  as  the  thorax, 
broader  than  Ion-,  reaching  less  than  halt'-way  to  the  tip  of  the  abdomen. 
Ilemelvtra  with  the  corium  punctate  in  serial  rows,  reaching  the  middle  «\ 
the  antepenultimate  segmenl  of  the  abdomen.  Tibia'  lieavilv  spim-d.  Ab- 
domen full  and  rounded,  hardly  so  loii»-  as  broad.  Color  blackish  brown, 
the  hemelytra  with  the  corium  dark  testaceous,  the  membrane  dear. 

Leiif-'tli.    I""":    breadth,  2.5mnl. 

Florissant.      Four  specimens,  Nos.  27:52,  lir.Ci;,  11793,  13155. 

7.  NECROCYDNUS  SOLIDATI  >. 
I'i.  L»S,  Fi-.  13. 


A  -tout  Aperies,  fuller  in  front  than  behind.  Head  transversely  ovate. 
about  twice  as  broad  as  lon»-  and  about  one-third  as  broad  as  the  thorax. 
Thorax  hardly  twice  as  broad  as  the  median  length,  tapering  hut  very  little. 
tin-  lateral  angles  nf  front  very  prominent,  the  apical  emargination  very  broad 
and  only  moderately  deep  ;  surface  even  and  distantly  punctate.  Sciltelluni 
similarly  jiunrtate,  about  two-thirds  as  broad  as  the  thorax,  broader  than 
IOHL:',  the  angular  apex  not  reaching  half-way  to  the  tip  of  the  abdomen 
I  lemelvtra  with  the  corium  apparent!}  reaching  the  penultimate  abdominal 
-.•-inent.  Tibia'  very  heavily  and  coarsely  spined.  Abdomen  siiliconical. 
pointed. 

Length.  5.61  .....  :    breadth.  3mln. 
Flnris.s;int.      Two  specimens.   Nos.  il'.KIT, 
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8.  NECROCYDNUS  REVECTUS. 

A  very  broad,  stout,  and  rounded  species.  Head  rather  small,  well 
rounded,  at  least  half  as  broad  again  as  long  and  scarcely  a  fourth  as  wide 
as  the  thorax  ;  the  antenna?  about  as  long  as  the  thorax.  Thorax  about 
twice  as  broad  as  the  median  length,  with  strongly  arcuate,  somewhat 
oblique  sides,  which  curve  rapidly  on  the  anterior  half  to  the  ends  of  the 
apical  emargination,  which  is  hardly  one-third  as  long  as  the  basal  margin, 
moderately  shallow  and  very  regular;  surface  even,  finely,  uniformly,  and 
densely  punctate,  as  is  every  coriaceous  part  of  the  body.  Scutellum  nearly 
half  as  broad  as  the  thorax,  considerably  broader  than  long,  the  scarcely  less 
than  rectangular  apex  not  extending  half-way  to  the  apex  of  the  abdomen. 
Hemelytra  reaching  as  far  as  the  tip  of  the  abdomen,  the  membrane  small. 
Abdomen  very  broadly  rounded  posteriorly,  somewhat  shorter  than  broad. 

Length,  4.5™™  ;  breadth,  3.2mm. 

Florissant.     Two  specimens,  Nos.  1581,  10844. 


4.  THLIBOMENUS  gen.  nov. 

This  genus  is  even  more  closely  allied  to  Necrocydnus  than  the  latter 
to  Procydnus,  and  differs  from  it  principally  in  the  still  greater  prominence 
of  the  head,  which  is  out  of  direct  relation  to  the  general  anterior  curve  of 
the  body,  the  anterior  emargination  of  tlie  thorax  being  slight  or  even 
absent.  The  head  is  nearly  circular,  generally  a  little,  but  only  a  little, 
broader  than  long,  the  eyes  central,  moderate  in  size  and  prominence,  glob 
ular,  the  ocelli  well  behind  them,  pretty  large,  and  as  near  each  other  as 
the  neighboring  eye.  Thorax  about  twice  as  broad  as  long,  subquadrate 
the  sides  very  variable,  but  the  tapering  usually  confined  to  the  anterior 
half,  or  very  much  stronger  here  than  posteriorly,  the  front  margin  but 
slightly  emarginate,  usually  also  very  broadly  rounded  or  subtruncate,  with 
a  strongly  arcuate  anterior  sulcation  terminating  next  the  sides  of  the 
head  ;  the  basal  margin  truncate.  Scutellum  precisely  as  in  Necrocydnus. 

The  species  are  pretty  numerous,  but  are  known  only  by  one  or  two 
examples  each.  They  are  mostly  of  the  smallest  size,  and  all  come  from 
Florissant. 

TaliJe  of  tlir  species  of  ThJibomeims. 

Outer  auterior  angles  of  the  thorax  prominent,  the  length  of  the  apical  margin  of  the  thorax  not 

greatly  less  than  that  of  the  basal. 
Thorax  Cully  twice  as  broad  as  long  ..............  ...................................  1.  7'.  jieln  «.-•. 

Thorax  scarcely  twice  as  broad  as  long  ..............................................  2.  T.  pari-tis. 
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iiuii-inii   angles  "I   tin-  thorax  w«-ll  rnnuitril.  llic  sides  considerably  oblique.  »o  that  the  apical  is 

iiuirli  shorter  than  th*   bo  i  oi'tln-  thorax. 

hi-oaili-i  than  long. 

Thorax  leas  than  twice  as  broad  as  long :t.  T.  pfrennaliu. 

I'lii Tax  more  than  twice  as  broad  a.s  long 4.   T.  lim»*u». 

1  "ii HIT  than  broad o.  T.  ma<-r. 


\.  THLJBOMENUS  PETREUS. 

Head  moderately  large,  about  a  third  as  broad  as.  (lie  thorax.  Tin. 
rax  rather  more  than  twice  as  broad  as  long-,  the  length  of  the  apical  not 
ureatly  less  than  the  liasal  margin,  since  the  sides  do  not  greatly  taper  ami 
the  outer  anterior  angles  are  prominent:  apical  margin  with  a  very  gentle 
and  very  broad  emargination  ;  the  surface  even  and  verv  tinely  punctate. 
Si-iitclluni  moderate,  sharply  and  regularly  triangular,  about  two-thirds  as 
broad  as  the  thorax,  broader  than  long,  extending  much  less  than  half-way 
to  the  tip  of  the  abdomen.  Hemelytra  with  the  corium  hardly  reaching  the 
middle  of  the  apical  half  of  the  abdomen,  heavily  punctate  in  serial  rows. 
Tibia-  strongly  but  not  very  densely  spinecl.  Abdomen  verv  full  and 
rounded,  fullv  as  broad  as  long.  Color  black,  the  corium  of  heinelvtra 
\vry  dark  castaneous,  the  membrane  infumated. 

Length,  4""" ;   breadth,  2.25mni. 

Florissant.     Two  specimens,  Nos.  5f)f>7,  6613. 

2.  THLIBOMENCS  PARVUS. 
Pi.  H»,  I'ig.  i'3. 

Head  small,  hardly  more  than   a  fourth  as  wide  as  the  large  thorax. 
The  latter  scarcely  twice  as  broad  as  long,  with  nearly  straight,  scarcely 

oblique  sides  and  prominent  outer  anterior  angles,  so  that  the  thorax  tapi T- 
I  nit  little,  the  length  lit'  the  apical  In -ing  hut  little  less  than  that  of  the  ba-al 
margin.  There  i-  -,\  -li^lit  ami  -~lmrt  rounded  emargination  on  the  anterior 
border,  and  the  Mirlare  is  even  and  very  shallowly  punctate.  Scutelhim 
-imilarlx  punctate.  \i-r\  -.Imrt.  not  m-arlv  reaching  half-way  to  the  tip  of 
llie  abdomen,  and  hard  I  \  nmre  than  three-fifths  as  liroad  a-  the  thorax 
I  leinelv  tra,  \\jth  ihe  curium.  ea^il\  reaching  the  penultimate  abdominal 
segment,  iin.ie  ci.ar>el\  |iniictate.  A bdouieii  ver\  liroad  and  rounded,  not 
iie.irl\  so  li'ii"/  as  lirii;nl  i  »(' ;i  unit',, rm.  irrisei >n>  color.  The  parts  in  front 
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of  the  head  and  following  the  coriuin  of  the  hemelytra  on  the  plate  are  for- 
eign to  the  specimen,  which  is  not  well  represented  there. 

Length,  3  25mm  ;   breadth,  2.25mra. 

Florissant,     One  specimen,  No.  4552. 

3.  THLIBOMENUS  PERENNATUS. 

Head  very  regularly  rounded,  considerably  broader  than  long,  about  a 
third  the  width  of  the  thorax.  The  latter  is  a  little  less  than  twice  as  broad 
as  long,  with  tapering  arcuate  sides,  the  outer  anterior  angles  well  rounded 
but  tolerably  prominent,  the  apical  border  gently  emarginate  for  a  distance 
about  equal  to  a  third  of  the  b:is<.>  of  the  thorax.  Scutellum  rather  small, 
hardly  more  than  half  as  broad  as  the  thorax,  and  shorter  than  broad, 
extending  not  nearly  half-way  to  the  tip  of  the  abdomen,  the  surface  and 
that  of  the  thorax  even,  with  the  faintest  and  shallowest  possible  punctua- 
tion. Cori um  of  the  hemelytra  hardly  reaching  the  middle  of  the  apical 
half  of  the  abdomen,  very  sparsely  and  rather  faintly  punctate.  Abdomen 
broadly  semiovate,  of  equal  length  and  breadth.  Color  a  uniform  testaceous 
where  the  pigment  is  not  removed. 

Length,  4mm  ;  breadth,  2.-_).V1"". 

Florissant,     One  specimen.  No.  7841. 

4.  THLIBOMENUS  LIMOSDS. 
PL  28,  Fig.  12. 

Head  precisely  as  in  the  last  species.  Thorax  trapezoidal,  a  .ittle 
more  than  twice  as  broad  as  long,  with  rather  rapidly  tapering  sides,  the 
apical  about  three-fourths  the  length  of  the  basal  margin,  the  former  almost 
truncate,  with  the  faintest  possible  arcuation  throughout,  the  surface  of  the 
thorax  even,  faintly  and  finely  rugulose.  Scutellum  obscure  in  the  only 
specimens  seen,  but  apparently  large  and  triangular,  and  extending  half- 
way to  the  tip  of  the  abdomen.  Cori u in  occupying  about  three-fifths  the 
hemelytra,  serially  and  distinctly  punctate.  Abdomen  well  rounded,  but 
distinctly  longer  than  broad.  Color  blackish  fuscous,  the  eorium  of  heme- 
lytra fu  sco-testaceous. 

Length,  4.5ram  ;  breadth,  2.6mm. 

Florissant,     Two  specimens,  Nos.  5723,  13583. 
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.").  THLIBOMENUS  MACKK. 

Head  scarcely  longer  than  broad,  small,  not  a  quarter  the  width  of  the 
thorax.  Thorax  several  times  broader  than  long-,  the  sides  very  oblique,  so 
that  it  tapers  rapidlv  forward  and  has  the  front  broadly  rounded,  with 
scarcely  any  sign  of  emargination  opposite  the  head,  the  surface  even  and 
apparently  very  coarsely  granular.  Scutellmn  similar,  triangular,  more 
than  two-thirds  as  broad  as  the  thorax,  and  shorter  than  broad,  but  reach- 
ing about,  half-way  to  the  tip  of  the  abdomen.  Hemelytra  with  the  corium 
rather  short,  coarsely  and  obscurely  punctate.  Abdomen  well  rounded, 
scarcely  longer  than  broad.  Color  of  the  body  black,  the  corium  fuscous, 
membrane  infumated. 

Length,  4nini :   breadth,  2.5"'" 

Florissant.     <  >ne  specimen,  No.  24f>5. 

f).  (TRTOMENUS  Ainyot  and  Servill,-. 

This  tropical  American  type,  with  four  or  five  species,  one  of  them 
found  in  our  Southern  States,  occurs  also  so  far  as  the  imperfect  remains  can 
determine  in  the  Tertiarv  beds  at  Green  River,  where  one  species  is  found, 
remarkable  for  the  great  width  of  the  head.  It  is  the  only  fossil  known. 

CYRTOMEXUS  roxcixxus. 

I'l.   7.   Fi£.  14. 
Ci/rtonieniiH  coiicinnits  Scmlil.,  Bull.  U.  S.  (Jcol.  Keogr.  Surv.  Terr..  IV,  "ti'J  (1878). 

This  species  is  represented  by  a  single  specimen,  a  little  smaller  than 
C.  mirabilis  (Perty),  but  closely  resembling  it  in  general  form.  It  is  broadly 
ovate;  the  head  large,  prominent,  well  rounded,  nearly  half  the  eyes  pro- 
truding1 beyond  the  margin,  the  ocelli  nearly  one-fourth  the  diameter  of  the 
eyes,  and  situated  next  the  hind  border,  very  nearly  half-way  between  the 
inner  margin  of  the  eyes  and  the  middle  line  of  the  head.  Thorax  twice  as 
broad  as  the  head  exclusive  of  the  projecting  part  of  the  eye,  more  than 
twice  as  broad  as  long,  the  trout  margin  rather  deeply  and  regularly  con- 
cave, the  sides  considerably  convex,  especially  on  the  front  half,  the  hind 
margin  very  broadly  convex.  Scutellum  longer  than  the  thorax,  scarcely 
los  tapering  on  the  apical  than  on  the  basal  half,  the  apex  rounded,  half  88 
In  i  Mil  as  tin1  base,  the  \\linli-  about  as  long  as  the  breadth  at  bast'.  Teg- 
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nrina  very  faint,  but  the  corium  apparently  terminating  just  before  the  tip 
of  the  scutellum.  Extremity  of  the  abdomen  very  broadly  rounded.  The 
whole  surface  of  the  head,  thorax,  scutelluni,  and  probably  of  the  corium 
uniformly,  very  profusely,  and  minutely  punctulate,  otherwise  smooth, 
excepting  that  there  are  also  faint  traces  of  a.  slight,  transverse,  median  depres- 
sion, and  a  similar  longitudinal  median  depression  on  the  thorax. 

Length  of  body,  f>.2oram  ;  of  head,  1.2'""'  ;  of  thorax,  1.3mm  ;  of  scu- 
tellum, 1.65mm;  breadth  of  head,  2mm  ;  of  thorax,  3.5mm  ;  diameter  of  eye, 
0.25mffi 

Green  River,  Wyoming.     One  specimen,  No.  4l!><). 


6.  DISCOSTOMA  nom.  nov.  (Sioito?, 

This  name  is  proposed  for  Lobostoma  Am.-Serv.,  preoccupied  in  mam- 

mals.    The  genus  is  composed  of  only  two  or  three  species  found  in  Cen- 

tral America  and  Guiana.     It  has  never  been  recognized  in  a  fossil  state, 

•and  the   specimen  from  Florissant  is  referred  to  it  only  tentatively  until 

better  material  is  at  hand. 

1  >ISCOSTOMA  ''.   sp. 
PL  22,  Fitf.  ('.. 

The  ventral  surface  of  an  exceptionally  large  cydnid,  showing  the 
abdomen  and  a  part  of  the  legs  and  little  more,  is  all  that  remains  of  the 
single  specimen  referred  here.  From  its  size  one  would  naturally  refer  it 
to  this  genus  or  its  neighbors,  which  contain  the  largest  species  of  the 
group;  and  besides,  the  hind  tibiae  are  furnished  exteriorly,  as  in  existing 
species  of  Discostoma,  with  a  single  line  of  line  spinnles,  the  only  charac- 
teristic available;  whether  the  tibia?  are  cylindrical  orflattened  can  not  in- 
told.  The  abdomen  is  dark  griseous,  with  a  pale  rounded  semicircular 
spot  seated  on  the  outer  margins  of  each  segment,  separated  from  its  neigh- 
bors by  the  darker  incisures,  besides  which  the  apical  margin  of  the  first 
segment  shows  a  narrow,  blackish  fuscous  licit.  Legs  pale,  the  spines 
blackish;  only  the  basal  part  of  the  hind  tibia-  seen 

Probable  length  of  body,  18mm;  breadth  of  abdomen.  8mm;  length  of 
hind  femora,  5""". 

Florissant,     One  specimen,  No.  234. 
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Subfamily   PKXTATOMII  )A  Stal. 

This  group  is  one  of  the  most  prevalent  of  the  subfamilies  of  Heterop- 
in  the  European  Tertiaries,  twenty-six  species  being  found  tl; 
which  have  been  referred  to  six  genera:  -Elia,  one  species,  Eurvd»-uia, 
our,  Eusarcoris  two,  and  Ilalys  two,  all  from  Oeiiingen,  besides  Penta- 
tonui,  which  has  been  accredited  to  Radoboj,  Aix,  Salzhausen,  and  nnib<-r, 
l)iit  especially  to  Oeiiingen,  where  nine  species  have  been  recorded. 
Hi 'sides  these  a  species  of  Pentatoma  has  been  described  from  Greenland. 

In  our  Western  Tertiaries  remarkably  few  examples  of  this  group  have 
been  recovered,  considering  its  abundance  in  the  Old  World,  but  nearly 
I-MTV  specimen  is  generically  distinct  from  every  other,  for  we  have  but 
thirteen  species,  and  in  only  two  instances  have  these  more  than  a  single 
-|n-i'iinen  each,  yet  so  different  are  they  that  they  must  be  separated  into 
ten  genera  ;  only  one  of  these,  imperfectly  known  by  a  very  remarkable 
head,  can  be  referred  to  an  existing  genus,  for  in  all  the  scutellum  is 
remarkably  triangular  and  equiangular  and  destitute  of  the  apical  exten- 
sion common  to  living  types.  In  this,  as  already  stated,  some  of  the  Euro- 
pean species  appear  to  agree  with  them;  it  should,  however,  be  noted  that 
this  agreement  appears  far  more  marked  in  Heer's  direct  illustrations  of  tin- 
fo»il.s  than  in  his  restorations  of  the  same  species.  Our  species  all  coim- 
from  Florissant,  with  a  single  exception. 

Tulilc  of  f/ir  genera  of  Vcntatomida. 

IMII  ni  lii-ail  lens  than  two  ami  a  liul f  t linos  us  lung  as  lun.nl. 
\l"  \  of  HOUtelllllil  n-  H  li:n_;  dinliiietly  Irss  ilian  hall-way  to  the  lip  of  tho  abdomen. 

Head  in  front  of  eyes  quadrate-,  the,  tyliini  and  jugu  of  similar  length 1.  Titrotchi'tu*. 

Hi-ad  in  front  ol'eyes  tapering,  tin.-  lyluiu  sinpa.ssing  the  juga 'J.  Thnttvtcliutll*. 

>;••  in^  lialf-wuy  to  the  lip  of  tbo  ubdouien. 

'>  I  IIP -i-  tinii's  as  broad     -  long. 

jularly  ovuto  Ibrongbout :t.  Pute*ck 

I'-   •!•.   \vnli  |MI.I!|I'|  or  ni-iirly  panillel  HII)CIN. 

II'  '                                                   in*  lliorax  and  more  Mi  m  half  its  wiiltb..4.  Gi«"rAi*('i«. 
II-  .'.••!.•     '          thi   middli!  of  ilii>  tborax  and  »liglill.v  lo»i  tbiiu  b.ilf  nit  « 


LI    llllrrni  .   liroail  US  long. 

i  lie  width  of  the  abduim-n. 

lillllilU'Dt. 

in  Hum  nl'luti-rul  proiniDODcea  concave ' 

mil  ul' lateral  priiuiiin-ncf.1  convvx 7.  I'-Hiutomitn. 

•  >l'  tlinrax  not  prominent "    77ri  «cAu(«<. 

l-lin-      Allllllll-  '.I.      1  'l»t. 

Intraocular  part  of  head  I  as  long  us  Immd ..I  'ui/u. 
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1.   TELEOSCHISTUS  gen.  nov.  (re'Aeo?, 

Head  of  moderate  size,  nearly  half  as  broad  as  the  thorax,  and  dis- 
tinctly broader  than  long,  scarcely  longer  than  the  intraocular  width,  the 
portion  in  front  of  the  eyes  subquadrate,  with  broadly  rounded  front, 
rounded  angles,  the  tyluni  and  juga  of  equal  length.  Rostrum  reaching, 
as  seen  through  the  specimen,  opposite  a  point  a  little  beyond  the  base  of 
the  scutellum.  The  thorax  is  pentagonal,  the  base  at  least  half  as  long 
again  as  the  straight,  oblique,  posterior  lateral  margins,  the  nearly  straight 
but  slightly  convex  anterior  lateral  margins  at  right  angles  to  the  posterior 
and  a  little  longer  than  they,  the  apical  border  emarginate  for  its  whole 
length  for  the  reception  of  the  head,  and  less  than  half  as  long  as  the 
breadth  of  the  widest  part  of  the  thorax  and  scarcely  shorter  than  the 
middle  length  of  the  thorax.  Scutellum  triangular,  vaulted,  of  nearly  equal 
length  and  breadth,  the  tip  angulate  and  not  produced,  reaching  less  than 
half-way  to  the  tip  of  the  abdomen.  Mesosternum  much  longer  than  the 
.metasternum,  the  coxal  cavities  of  the  two  hinder  pairs  of  legs  contiguous, 
separated  only  by  a  common  paries. 

Three  species  are  known,  one  of  them  from  British  Columbia,  the 
others  from  Florissant, 

Table  of  the  species  of  Teleozcliistiix. 

Scutellum  reaching  very  nearly  half-way  to  the  tip  of  the  abdomen 1.  T.  antiginis. 

Scntellum  reaching  barely  two-fifths  way  to  the  tip  of  the  abdomen. 

Punctuation  of  costal  margin  of  coriuni  clustered  along  the  edge,  leaving  an  open  snbmarginal 
streak  free  of  punctures 2.  T.  rigoratim. 

Punctuation  of  costal  margin  of  corium  uniform 3.  T.plarutti*. 

1.  TELEOSCHISTUS  ANTIQUUS. 

PI.  2,  Figs.  17-19. 

EuschMus  anliqum  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1876-1877,  459-461  (1878). 

The  principal  specimen  is  unusually  perfect,  and  appears  to  be  a  male. 
The  head  is  slightly  longer  than  broad,  equal  beyond  the  expanding  base, 
broadly  rounded  and  somewhat  flattened  in  front;  the  slight  carinse  marking 
the  borders  of  the  middle  lobe  are  parallel  throughout  and  extend  to  the  front 
of  the  head.  The  thorax  is  so  imperfectly  preserved  as  to  throw  doubt  upon 
the  generic  affinities  of  the  insect,  but  it  appears  to  have  been  more  than 
twice  as  broad  as  long,  with  a  median  furrow,  and  its  front  margin  very 
slightly  concave  behind  the  head ;  probably,  also,  it  was  considerably  pro- 
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d  i  iced  nt  the  hinder  lateral  angles,  ami  had  its  lateral  margin  slightly  den- 
ticulate  anteriorly.  The  scutellum  is  large,  a  little  narrower  than  the  breadth 
i'l  the  hase  of  the  abdomen,  of  nearly  equal  length  and  breadth,  pretty  regu- 
larly triangular,  hut  with  a  slight  emargination  of  the  sides  on  their  basal 
half;  the  tip  bluntly  pointed  and  rounded  ofl',  extending  a  little  way  upon 
the  middle  of  the  strongly  advanced  fourth  abdominal  segment.  The  sur- 
face of  the  head,  prothorax,  and  scutellum  is  covered  pretty  uniformly  and 
abundantly  with  distinct  round  punctures,  which  are,  however,  dee] 
most  sharply  defined,  and  so  abundant  as  nearly  to  occupy  the  entire  sur- 
face, on, the  front  half  of  the  head  and  next  the  margins  of  the  prothorax. 
'1'hi-  corinm  of  the  tegmina  includes  more  than  half  the  wing,  and  is  covered 
with  punctures,  deeply  impressed,  and  much  minuter  and  more  frequent 
than  on  the  scutellum  ;  there  is  also  a  distinct  vein  passing  down  the  middle, 
a  litth-  to  one  side,  and  another  separating  the  clavus  from  the  corium,  but 
distinct  on  the  specimen  only  apically,  where  it  is  continuous  with  the  inner 
margin  of  the  membrane.  The  membrane  is  well  rounded,  but  slightly  pro- 
duced at  the  outer  angle,  and  the  space  is  occupied  by  nine  nearly  loiigi- 
tudinal  veins,  distributed  in  three  sets  of  three  each  :  the  first  set  is  composed 
c.l  three  oliM'iire  veins,  pretty  close  together  next  the  inner  edge,  originating 
from  the  same  point,  equidistant  from  one  another,  the  innermost  hugging 
the  inner  margin;  from  apparently  the  same  point  originates  the  in\t 
clu.-ter.  starting  in  a  single  vein,  which  almost  immediately  forks,  and  .-ends 
it>  innermost  branch  parallel  to  those  mentioned ;  the  other  branch  >ii\e> 
strongly  from  it  and  ugain  forks,  the  two  branches  ruimin;_r  parallel  to  the 
lir-t  ;  while  from  opposite  the  point  of  origin  of  the  la-t  fork  tin  third  cluster 
takes  its  rise,  starting  as  a  shouldered  vein,  which  forks  at  its  shoulder  into 
t\\o  slightly  divergent  veins  which  run  subparallel  to  the  previous  veins;  but 
the  innermost  of  these  again  forks  beyond  its  middle,  crowding  the  vein- 
t IMT  at  tin.-  ) point.  There  is  also  a  short,  tenth,  independent  vein  do.-r  i,. 
the  outer  extremity  of  the  produced  coriaceous  Held.  The  outer  margin  of 
the  \\in-  indelicately  wrinkled  with  a  simulation  of  veinlets.  The  abdomen 
ig  ovate,  somewhat  regularly  tapering  at  its  outer  half :  the  ape\  ob-cnre 
but  apparent!}  regularly  rounded  :  the  pleura-  are  punctured  like  the  scu- 
tellum. while  the  dorsal  surface  is  minutely  and  profu-elv  but  oh-cinvlv 
punctulate  Such  portion.-  of  the  chitine  as  remain  are  of  an  intense  black 
The  -pecimeii  i  -  a  1 1|  i; a  reii  1 1  \  a  ma  le,  but  whether  t  wo  -ma  1 1  t  ri.i  1 1  Lrn  lar  pieces, 
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nearly  equiangular,  following  the  posterior  edge  of  the  sixth  abdominal 
segment  laterally,  are  to  be  considered  the  anal  cerci  is  doubtful. 

Directly  beside  this  specimen,  and,  in  fact,  partly  underlying  it,  are  the 
abdomen  and  part  of  the  sternum  of  another  insect,  which,  although  much 
smaller,  should  doubtless  be  regarded  as  the  female  of  the  same  species. 
This  abdomen  represents  an  under  surface ;  it  is  very  rounded  and  ovate, 
the  extremity  well  rounded,  the  sixth  segment  represented  by  a  circular 
fissured  plate.  The  sides  of  the  abdomen  are  punctulate,  as  in  the  other 
specimen,  but  the  punctulation  dies  out  before  reaching  the  middle  of  the 
abdomen.  Little  can  be  said  of  the  other  parts  of  the  body,  excepting  that 
the  rostrum  appears  to  terminate  at  the  front  limit  of  the  middle  coxse,  and 
the  sternal  parts  of  the  thorax  are  coarsely  punctate  as  above  and  more  par- 
ticularly at  the  margins  of  the  separate  pieces. 

Length  of  the  male,  15""";  of  head,  2.9""" ;  breadth  of  same  beyond 
the  base,  2.4"'m ;  length  of  thorax,  3.2o""" ;  of  tegmina,  llmm;  breadth  of 
same  near  tip,  4.35mm  ;  length  of  scutellum,  4.2""" ;  breadth  of  same,  4.5mm  : 
greatest  breadth  of  abdomen,  xmm:  breadth  of  its  dorsal  face  at  tip  of  scu- 
tellum, fimm.  Length  of  abdomen  of  female,  measured  beneath,  4mm;  breadth 
of  same,  5mni ;  width  of  fissured  plate,  1.25mm. 

Quesnel,  British  Columbia,     One  specimen,  No.  38,  Dr.  G-.  M.  Dawson. 

'1.  TKLEOSCHISTUS  KIGORATUS. 
PI.  L'8,  Fig.  14. 

Head  punctate,  the  punctse  moderately  deep  and  rather  sparse,  absent 
from  the  extreme  back  of  the  head.  Thorax  irregularly  punctate,  at  the 
sides  very  deep  and  sharp,  on  the  disk  shallow  and  half  obscured,  every- 
where irregularly  distributed  and  rather  distant,  showing,  however,  a  tend- 
ency to  run  in  lines  in  various  directions  but  never  crossing  one  another  and 
generally  transverse  ;  a  straight,  transverse,  slightly  impressed,  broad  sul- 
cation  free  of  punctuation  a  little  in  advance  of  the  middle  of  the  apical  half 
of  the  thorax.  Scutellum  much  more  coarsely  and  more  bluntly  punctate, 
reaching  barely  two-fifths  way  to  the  tip  of  the  abdomen.  Henielytra  with 
the  corium  punctate  like  the  thorax,  but  distinct  and  sharp  throughout,  the 
puncta?  along  the  costal  margin  clustered  next  the  edge,  leaving  an  open, 
narrow,  submarginal  space  free  of  punctuation.  Whole  body  uniform 
griseous. 


IIK.MiriKKA-lll.l  l.l.nri  l.i;.\-ri.MATOMlU_E.  )  .">  , 

Length,  l.r>.7o""";  breadth  across  base  of  closed  hemelytra,  7.5""". 
Florissant       Two  specimens.  N'os.  X<>66,  1-"7'J. 

3.  TKI.EOSI  MIS-ITS  I-LACATI'S. 
l  'l.  L'.S,  Fifj.  ;i. 

Head  imt  ]  in-served  on  the  single  specimen  known.  Thorax  bluntly 
punctate  throughout,  mostly  rather  coarsely,  besides  which  the  surface  i> 
more  or  less  roughened  except  just  in  advance  of  the  scutellum,  when-  it  i.- 
-iiiooth,  and  the  puncta-  rather  tine  and  a  little  sharper.  Scutelluni  reach 
in<;  ban-lv  t  \\n-tifths  way  to  the  tip  of  the  abdomen,  uniformly  punctate 
throughout  like  the  greater  part  of  the  thorax.  <  'oriutn  of  bemelvtra 
rather  sharply,  deeply,  very  uniformly  and  not  very  sparsely  punctate,  the 
pnnct.-e  with  a  tendency  to  a  longitudinal  arrangement.  Body  griseons, 
'•iiriinn  of  hemelytra  griseo-castaneous,  the  clavus  and  costal  Held  of  coi  ium 
darker,  a  pallid  line  following  the  sutnra  clavi,  and,  less  distinctly,  the  lower 
edge  nt  the  principal  costal  vein  and  the  outer  margin  of  the  broadly  sinii- 
ni>  inai-'jiiial  suture;  membrane  slightly  infninated  with  a  small  but  di<tim  -i 
dark  triangular  coriaceous  spot  at  extreme  inner  base. 

Length  (without  head),  12.7f>""":   breadth  at  liase  of  lieinelytr;-,  > 

KlurU-aiit.     <  >ne  specimeii.  No.  o4C(>. 


•_'.  TIIN'KTOSC'IUSTUS  gen.  nov.  (fJvrjT^,  r,7,r,r6s\ 

y  moderately  slender  with  nearly  parallel  sides.  Head  with  prom- 
inent moderately  large  eyes,  scarcely  broader  than  long,  less  than  half  the 
width  nt'  tin  tlnu-ax,  scarcely  shorter  than  it,  the  portion  in  front  of  the  eyes 
as  long  as  the  part  behind  them,  tapering,  subtriangodar,  bluntly  pointed, 

tin  t  \liim  distinctly  surpassing  the  juga;  antenna-  with  the  basal  joint  imt 
attaining  the  front  of  the  head,  the  second  apparently  just  longer  than  the 
thorax.  Thorax  t\\o  and  a  half  times  broader  than  long,  apparently  with 
a  >h'_;hi  angulate  prominence  at  the  base  of  the  sides,  in  front  of  \\hich  tin 
side>  taper  ver\  rapidly,  formin<r  one  curve  with  tlie  bmadl\  roiimlerl  trout, 
which  has  no  emargination  for  the  reception  of  the  head  Sciitellnni  tri- 
angular with  -trai-ht  >ides  ami  bluntly  .-ingiilate,  imt  pmduced  apex,  con- 
siderably  longer  than  the  thorax,  but  not  reaching:  half-wav  t«>  the  apex  of 
tin-  rather  elmrjated  produced  abdomen. 

\    single    -pecie-    is    k||,.\\  n. 
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THNETOSCHISTITS  REVULSUS. 
PI.  28,  Fig.  6. 

Whole  body  griseous,  the  juga  apparently  lighter  than  the  tylum,  the 
membrane  faintly  infatuated.  .  Head  faintly,  shallowly,  and  coarsely  punc- 
tate; thorax  distinctly,  rather  sparsely,  and  coarsely  punctate  ;  scutellum 
still  more  coarsely  punctate,  but  otherwise  similar:  corium  of  hemelytra 
punctate  like  the  thorax,  but  less  coarsely  and  less  sparsely. 

Length,  U..r>""" :  breadth  of  base  of  thorax,  6.5mm 

Florissant,  One  specimen,  No.  1.837,  collected  by  the  Princeton 
Expedition. 

;5.    POTKSCHISTUS  gen.  nov.  (a-nrt,  a-/_,OT^). 

Remarkable  for  the  regularly  ovate  form  of  the  body.  [Head  unfortu- 
nately wanting.]  Thorax  more  or  less  broken  and  crushed,  so  as  to  render 
its  precise  form  indeterminable,  but  apparently  it  was  uniformly  vaulted, 
nearly  twice  as  broad  as  long,  tapering  from  the  very  base  with  no  lateral 
projections,  the  sides  arcuate  and  tapering  pretty  regularly;  the  outer 
anterior  angles  well  rounded,  the  apical  margin  less  than  half  the  width  of 
the  base,  gently  and  regular! v  emarginate  for  the  reception  of  the  head. 
Scutellum  triangular,  as  long  as  broad  by  reason  of  the  arcuation  at  the 
base  of  the  otherwise  straight  sides,  the  tip  angulate,  not  in  the  least  rounded 
or  produced,  reaching  barely  half-way  to  the  tip  of  the  somewhat  conical 
abdomen,  which  the  hemelytra  surpass  a  little. 

A  single  species  is  known. 

POTESCHISTUS    ORNUBILUS. 
PI.  28,  Fig.  18. 

The  thorax  is  smooth  except  for  an  exceedingly  sparse,  low,  and  incon- 
spicuous granulation.  Scutellum,  on  the  contrary,  very  coarsely  granulate 
indeed  and  less  sparsely;  the  hemelytra  midway  between  the  two  and 
tolerably  dense;  membranal  suture  with  a  barely  perceptible  arcuation 
opening  outward,  and  the  otherwise  clear  but  faintly  veined  membrane 
coriaceous  at  its  extreme  inner  base,  between  the  membranal  suture  and  tin- 
em!  of  the  claval  suture.  Whole  body  brownish  griseous,  the  scutellum 
lighter. 

Length,  excluding  head,  13.75imn;   breadth,  7.5mm. 

Florissant.      One  specimen,  No.  147l'. 
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4.  CACOSi  'JUSTUS  gen.  nov.  (jca>tot, 

('losely  related  to  Mataeoschistus,  from  which  it  differs  mainly  in  the 
structure  of  the  head,  which  is  broader,  with  a  lesii  prominent  trout  :  it  is 
more  than  half  as  broad  as  the  thorax,  the  eyes  very  large,  the  portion  in 
s  front  of  them  scarcely  tapering',  not  so  long  as  the  eyes,  broadly  rounded 
apically,  the  tvhun  and  juga  of  equal  length,  the  whole  head  but  little 
longer  than  the  intraocular  space.  Thorax  in  the  middle  considerably 
longer  than  the  head,  two  and  a  half  times  as  broad  as  its  middle  length. 
tapering  from  the  very  base,  at  first  slightly,  afterwards  rapidly,  with  the 
outer  anterior  angles  well  rounded  by  the  arcnation  of  the  sides  ami  not  at 
;ill  prominent,  and  posteriorly  with  no  lateral  projection  whatever,  the  apical 
border  rather  deeply  emarginate  for  the  reception  of  the  head,  the  middle 
half  of  the  emargination  hardly  arcuate.  Scntellum  triangular,  with  straight 
sides  and  an  angulate,  in  no  way  produced  apex,  which  barely  reaches  half- 
way to  the  tip  of  the  abdomen,  which  the  hemelytra  surpass.  Body  rather 
slender  (for  this  group)  with  parallel  sides. 

A  single  species  is  known. 

CACOSCHISTTS  MACEKIATUS. 

1  1.  L'S,  Fig.  '2. 

The  head  appears  to  be  smooth  ;  the  thorax  rather  coarsely,  very  sparsely, 
and  irregularly  granulate  ;  the  scutellum  and  coriiim  of  hemelytra  similarly 
but  more  closely  and  less  irregularly  granulate  ;  coriiim  of  hemelytra  long, 
the  membrane  hardly  occupying  more  than  the  apical  fourth.  Whole  body 
blackish  griseous. 

Length,  including  hemelytra,  14.7.r>nini  ;  breadth,  6m" 
Florissant.     One  specimen,  Nos.  1331S  and  13319. 

f>.  MAT.KOSCHISTUS  gen.  nov.  (^ar«/o?,  o-/toTn?) 

(  >f  the  general  form  of  Kuschistus  but  far  more  elongate,  with  parallel 
sides,'  probably  not  far  removed  from  Meeocephala.  Head  broad  at  base, 
the  eyes  being  large;  beyond  tapering  and  prolonged,  almost  exactly  as  in 
tin-  typical  Meeocephala,  the  tip  being,  however,  more  broadly  rounded,  tin- 
whole  head  twice  as  long  as  its  intraocular  breadth:  tylum  apparently  a 
little  lunger  than  the  |ii'_M  :  lirst  joint  of  antenna-  not  nearlv  attaining  the 
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front  of  the  head,  the  second  slightly  longer  than  the  head.  Thorax  in  mid- 
dle a  little  shorter  than  the  head,  about  two  and  a  half  times  as  broad  as  the 
middle  length,  the  posterior  half  of  equal  width,  in  front  tapering  rapidly  by 
the  oblique  straight  sides,  the  apical  nearly  half  as  broad  as  the  basal  mar- 
gin and  roundly  emarginate  to  receive  the  head.  Scutellum  triangular, 
with  straight  sides  and  angulated  apex  in  no  way  produced,  reaching  half- 
way to  the  tip  of  the  abdomen.  Hem'elytra  considerably  surpassing  the 
abdomen. 

A  single  species  is  known. 

MAT.EOSCHISTUS  LIMIOENUS. 

The  whole  body  with  the  antenna1  and  legs  blackish  or  blackish  gris- 
eous;  the  outer  margins  and  sides  of  the  head  appear  to  be  darker  than  tin- 
central  portions,  the  corium  of  the  hemelytra  evidently  testaceous  and  the 
membrane  clear.  The  head  appears  to  be  smooth;  the  thorax  is  coarsely, 
and  the  scutellum  very  coarsely,  granulate,  and  the  corium  of  the  hemelytra 
faintly  granulate  on  the  basal  portions  like  the  thorax. 

Length,  14.f>""":  breadth  of  thorax,  6""". 

Florissant.  One  specimen,  No.  1.1095,  obtained  by  the  Princeton  Col- 
lege Expedition. 

6.  POLIOSCHISTUS  gen.  nov.  (s-oAio?,  Guards). 

Body  with  the  general  form  of  Euschistus.  Head  of .  moderate  size, 
the  part  in  front  of  the  eyes  subquadrate,  a,  trifle  broader  than  the  intraoc- 
ular space,  the  tylum  and  juga  of  equal  length,  the  outer  angles  of  the  lat- 
ter a  little  rounded.  Thorax  very  short,  nearly  or  quite  four  times  as  broad 
as  the  median  length,  the  posterior  part  of  the  sides  laterally  produced  to 
a  blunt,  stout  knob,  increasing  the  width  of  the  thorax  but  little,  the  sides 
in  front  rapidly  tapering  with  a  concave  curve.  Scutellum  large,  broad, 
triangular,  with  an  angulate  and  in  no  way  produced  apex,  reaching  half- 
way or  a  little  more  than  half-way  to  the  tip  of  the  abdomen. 

Two  species  are  known,  both  from  Florissant. 

Table  of  the  eptfivs  of  Polioschistus. 

Punctuation  of  corium  relatively  delicate,  the  rinnftu'  usually  separated  by  much  more  tbau  their  own 
diameter;  hemelytra  less  than  half  as  loug  as  sentellum 1.  P.  ligatns. 

Punctuation  of  corium  relatively  coarse,  the  ]>imrt;r  usually  nepa rated  by  only  so  much  as  or  very  little 
more  than  their  own  diameter  :  liemrlytra  more  than  twice  <1S  long  as  scutellum. .2.  P.  la/jidariit*. 


Ill-Mil  I  ERA— HETEROPTERA— PENTATOMIDJ3. 

1.    POLIOSCHISTUS    LIGATUS. 
\'\.  '-'S,   Fig.   7. 

Head  distinctly,  rather  densely,  and  nut  very  coarsely  punctate. 
Thorax  much  more  coarsely  granulate.  Scutellum  faintly  and  rather 
coarsely  punctate.  Hemelytra  less  than  twice  as  long  as  the  scutellnin,  the 
punctuation  of  the  corium  rather  delicate,  the  punrt:e  being'  usually  sep- 
arated by  much  more  than  their  own  diameter.  Whole  body  uniformly 
blackish  griseous,  the  membrane  of  hemelytra  infumated. 

Length  of  body,  11""":  hemel ytra,  7.5""";  scutellum,  4""";  breadth  ot 
thorax  at  base,  5.25""" ;  at  prominences,  6.75m" 

Florissant.     One  specimen,  No.  285'!. 

•_'.    POLIOSCHISTL'S    LAPIDARIUS. 
PI.  28,  Fig.  10. 

Of  this  species,  evidently  nearly  related  to  the  last,  only  the  scutellum 
and  one  of  the  hemelytra  are  preserved.  The  scutellum  is  heavily  and 
coarsely  punctate,  scarcely  shorter  than  broad,  apically  angulate,  with 
straight  sides.  The  hemelytra  are  more  than  twice  as  long  as  the  scutel- 
lum, the  punctuation  of  the  corium  much  less  coarse  but  distinct  and  deep. 
the  punctre  separated  usually  by  only  so  much  as  or  very  little  more  than 
their  own  diameter.  The  scutellnin  is  blackish  griseons,  the  corium  dark 
testaceous,  the  membrane  distinctly  infumated.  It  is  a  larger  species  than 
the  last. 

Length  of  hemelytra,  10""";   .scutellum.  4.G"1" 

Florissant.     One  specimen,  No.  111:.'. 

7.   PKNTATn.MITES  gen.  nov.  ( Pentatoma  nom.  gen.). 

This  name  is  proposed  for  an  obscure  form  of  Pentatomidiv,  which  can 
in>t  In  plared  with  anv  of  the  others,  and  which  is  too  incomplete  to  cliar- 
arleri/.e  arniratelv.  The  head  is  nearly  half  as  broad  as  the  bast-  of  the 
thorax,  with  prominent  eyes,  but  the  front  too  broken  to  determine  anything 
about  it.  Thorax  slightly  more  than  half  as  long  as  the  basal  margin,  the 
Mi|r>  produi'i-il  into  broad  rounded  lobes,  which  increase  the  width  of  the 
tli"ra\  l>\  lullv  one  li alt  in  front  of  the  widest  expansion  the  sides  arc 
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arcuate,  convex,  merging  into  the  broadly  rounded  apical  margin,  which  is 
narrowly  and  slightly  emarginate  for  the  reception  of  the  head.  Scutellum 
equiangular,  with  straight  (and  not,  as  given  on  the  plate,  convex)  sides, 
longer  than  the  thorax,  the  apex  bluntly  angular  and  in  no  way  produced, 
reaching  less  than  half-way  to  the  tip  of  the  abdomen. 
A  single  species  is  known. 

PENTATOMITES  FOLIARUM. 
Pl.  us,  Fig.  1. 

A  single  specimen  with  partly  spread  hemelytra,  both  extremities 
broken,  is  the  only  representative  at  hand  of  this  species,  which  (lifters  con- 
siderably from  all  others.  The  head  is  rather  finely  and  very  sparsely 
punctate.  The  thorax  and  scutellum,  and  especially  the  latter,  are  much 
more  coarsely  but  quite  as  sparsely  punctate,  while  the  punctuation  of  the 
corium  of  the  hemelytra  is  between  the  two  but  rather  less  sparse;  the 
.membranal  suture  of  the  hemelytra  is  rigidly  straight  and  marked  by  a 
dark  line.  The  body  is  blackish  griseous,  much  more  conspicuous  on  the 
scutellum  and  disk  of  thorax  than  elsewhere,  the  corium  of  hemelytra 
merely  infuscated,  the  membrane  faintly  infumate. 

Length  of  fragment,  lf>mi"  ;  probably  length  of  body,  16.5mm  :  breadth 
of  thorax,  !>njl"  :  abdomen,  6.5""". 

Florissant.     One  specimen,  No.  7929 


8.  TIROSCHISTUS  gen.  nov.  (re/pa>, 

Head  rounded,  broader  than  long,  with  remarkably  little  projection  in 
advance  of  the  eyes  ;  antenn;v  about  twice  as  long  as  the  head  and  thorax 
together,  the  first  joint  short,  barely  surpassing,  if  surpassing,  the  head,  the 
second  longest  and  about  as  long  as  the  width  of  the  head,  the  third  and 
fourth  equal  and  each  about,  three-fourths  the  length  of  the  second,  all 
slender  beyond  the  basal  joint,  the  fifth  unknown.  Thorax  transverse  and 
semilunar,  only  slightly  broader  in  advance  of,  than  at,  the  base  at  the 
lateral  angulation,  which  is  not  at  all  prominent.  Scutellum  large,  triangu- 
lar, simple,  slightly  longer  than  broad,  about  as  long  as  head  and  thorax 
together,  but  reaching  only  half-way  to  the  tip  of  the  abdomen. 

A  single  species  is  known. 
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Head  finely  and  densely  granulate  ;  antenna'  very  minutely  punctulate, 
\\itli  an  exceedingly  fine  median  carina  on  the  tipper  surface.  Thorax  and 
.-eiitellum  more  coarsely,  less  distinctly,  and  more  sparsely  granulate,  the 
corium  of  the  hemelytra  still  more  obscurely,  so  as  not  to  be  noticeable. 
Head,  thorax,  and  scutellnni  blackish  or  black.  Oorium  and  davus  ot' 
hemelytra  very  light  colored,  almost  colorless,  with  the  base  largely  blark- 
ish  fuscous  and  the  apex  occupied  next  the  costal  margin  with  a  very  }•.<• 
roundish  fusco-castaneous  spot,  the  sutura  clavi  infuscated  and  punctat.  , 
the  membrane  pallid  at  base  but  the  whole  apical  two-fifths  or  more  occu- 
pied by  a  fusco-castaneous  cloud,  densest  basally,  fading  toward  the  edge. 

Length,  10.751"11';   breadth  of  base  of  thorax,  4n" 

Florissant.     One  specimen,  No.  11784. 

9.  TIILIMMOSCHISTUS  gen.  nov.  (8\i0t»,  axiaro?). 

Head  moderately  large,  rounded,  half  as  broad  as  the  thorax,  aim  ••-! 
equally  long  and   broad,  the  front  rounded  and  not  produced  beyond  the 
rounded  curve  of  the  whole  head:  antenna'  with  the  basal  joint  distinctlv 
surpassing  the  front,  the  remaining  joints  very  slender,  the  second  loin 
the  others  subequal  and  each  about  two-thirds   as  long  as  the  sec  ......  I.  .ill 

together  half  as  long  as  the  body.  Thorax  fully  three  times  as  broad  as  tin- 
median  length,  yet  tapering  from  the  base  with  no  lateral  prominences,  tin- 
sides  very  oblique  and  straight,  the  apical  margin  deeply  emarginate  to 
receive  the  head.  Scutellum  large  (not  shown  on  plate,  being  very  obscu- 
reaching  fully  two-thirds  way  to  the  tip  of  the  short  abdomen,  but  triangular 
\\iih  straight  sides  and  an  angulate  and  in  no  way  produced  apex.  Abdo- 
men very  broad  and  short,  the  extremity  very  broadly  rounded,  the  whole 
l><>d\  beiii^  less  than  half  as  long  again  as  the  width  of  the  abdomen. 

A  single  ^pecies  is  known. 

THLIMMOSCHISTUS  GHAVIMATUS. 

I'].  28,  Fic;a.   11.   11>. 

\Vln.le  l>o  |\    uniformly  rathi-r  obscurely  ami    ^par>"lv  ami  not   promi- 
nently  granulate    and    lilackish        llemelvlra    tin-    -.line    but    only  pale 
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more  or  less  infumated,  the  costal  margin  of  the  coriuiu  infuscated,  and  at 
the  apex  of  the  same  a  large,  round,  blackish,  cloudy  spot ;  membrane 
infumated  to  the  same  degree  as  the  corium,  but  the  apical  two-fifths  over- 
lain by  a  similar  black  cloud,  which  fades  a  little  next  the  margins  of  the 
wing. 

Length,  9""";   breadth  of  thorax,  5.5mi";    abdomen,  6.-251111". 

Florissant,     Two  specimens,  Nos.  8471,  10405. 

10.  MECOCEPHALA  Dallas. 

To  this  genus  belongs  a  single  living  insect  from  Uruguay.  It  is  the 
only  genus  that  seems  to  have  been  published  in  which  the  head  is  pro- 
longed to  an  equal  degree,  which  tapers  throughout,  and  in  which  the  mid- 
dle lobe  is  not  surpassed  by  the  lateral  lobes.  Quite  similar  in  this  respect 
is  a  fragment  from  Florissant,  which  unfortunately  consists  of  the  head 

only. 

MECOCEPHALA  sp. 

PI.  28,  Fig.  8. 

The  base  of  the  head,  including  the  large  eyes  but  not  the  parts 
behind,  is  a  little  more  than  twice  as  broad  as  long,  but  in  front  the  head 
is  prolonged,  so  that  the  postocular  part  is  as  long  as  the  entire  breadth  of 
the  head.  This  portion  tapers,  at  first  rapidly  until  it  has  reached  the  intra- 
ocular width,  then  gradually  to  the  apex,  which  is  scarcely  more  than  a 
third  the  intraocular  width ;  the  tip  is  roundly  truncate.  At  first  appear- 
ance, and  as  given  in  the  plate,  the  whole  seems  to  be  made  up  of  the  lat- 
eral lobes,  the  middle  lobe  being  in  fact  very  slender  but  enlarging  a  little 
at  the  apex.  The  whole  is  blackish  fuscous  and  the  surface  of  the  base 
coarsely,  of  the  frontal  projection  finely,  and  in  both  shallowly  and 
obscurely,  punctate. 

Length  of  head,  ">""";  breadth,  including  eyes,  3.5mm ;  tip  of  prolonga- 
tion, 0.65""". 

Florissant.     One  specimen,  No.  3007. 


In  working  out  these  fossil  Coleoptera  I  have  been  greatly  indebted  to 
my  friends,  Dr.  George  II.  Horn,  the  late  Dr.  .lohn  L.  LeConte,  and  espe- 
cially Mr.  Samuel  Ilenshaw,  and  have  had  free  access  to  the  collections  of 
.Mr.  Hensha\v,  as  well  as  to  those  of  Mr.  K.  I*.  Austin  while  in  Mr.  Ilen- 
shtiw's  keeping',  and  of  the  late  Mr.  George  D.  Smith,  for  all  of  which  I 
wish  to  express  my  grateful  thanks. 

For  the  remainder  of  this  volume  no  general  comparisons  are  presented 
nnd3r  the  different  groups,  as,  with  rare  exceptions,  none  ot  the  Florissant 
species  are  described,  and  until  they  are,  the  American  fauna  can  not  b<- 
fairly  discussed. 

Family  ANTHRIBID>E  Waterhouse. 
CHORAGUS    Kirby. 

ClIORAGUS    F1CTILIS. 
I'l.  S,  Fitf.  !». 


A  single  specimen,  not  very  distinctly  preserved,  represents  this  species. 
It  shows  a  partially  dorsal  and  partially  lateral  aspect.  The  head  is  well 
rounded,  the  mouth  parts  triangularly  produced,  to  a  greater  extent  and  more 
pointed  than  shown  in  the  plate.  The  antenna?  are  apparently  inserted  upon 
the  upper  surface  oi*the  beak,  and  are  more  or  less  clubbed,  which  circum- 
stances have  made  it  seem  probable  that  the  insect  belonged  here.  The 
antenna-,  however,  appear  to  become  thickened  into  a  club  throughout  all  the 
distal  half,  and  are  thus  different  from  Choragus;  they  can  be  seen  to  be 
jointed,  but  with  such  indistinctness  that  the  number  of  joints  involved  in 
the  club  is  uncertain.  The  thorax  is  quadrate  and  apparently  half  as  long  as 
broad,  while  the  exceedingly  obscure  elytra  are  seen  to  be  feeblv  striate:  the 

Vol.   XIII  -  30  4i-s-, 
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hudv  is  unfortunately  broken  across  the  elytra,  which  has  given  the  draw- 
ing an  anomalous  appearance. 

Length  of  body,  2.4mni ;  of  antenna,  0.5rai"  ;   breadth  of  body,  0.75""". 

Green  River,  Wyoming.     One  specimen,  No.  106  (Prof.  L.  A.  Lee). 

BRACHYTARSUS  Schonherr. 
BRACHYTARSUS  PRISTINUS. 

PI.  7,  Fig.  26. 
Brach-ytarsiis  pristinus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  II,  87  (1876). 

The  single  specimen  obtained  is  very  poorly  preserved  and  frag- 
mentary. The  head  is  roundish,  with  small  circular  eyes  0.08mm  in  diame- 
ter. The  prothorax  is  subquadrate,  considerably  larger  than  the  head  and 
nearly  as  broad  as  the  body  at  the  base  of  the  elytra  ;  the  latter  are  broken. 

Length  of  fragment,  '2.lmm  ;  breadth  of  same,  0.84mm  ;  length  of  head, 
0.39mra ;  breadth  of  same,  0.4nmi ;  of  thorax,  0  64ram. 

Green  River,  Wyoming.  One  specimen,  No.  15216  (F.  C.  A.  Rich- 
ardson). 

CRATOPARIS  Schonherr. 

CRATOPARIS  REPERTUS. 

PI.  8,  Fig.  4. 
Cratoparis  repertus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  768  (1878). 

A  single  specimen  shows  the  fragment  of  an  elytron,  which  is  referred 
to  this  genus  from  the  character  of  the  punctuation  and  the  arrangement  of 
the  stria?.  It  closely  resembles  C.  lunatns  Fahr.  in  these  points,  but  must 
have  belonged  to  a  slenderer  insect,  abou^  as  large  as  C.  lugubris  Fahr. 
There  are  eleven  stria?  or  rows  of  pretty  large,  subconfluent,  short,  longi- 
tudinal dashes  or  oval  punctures,  deeply  impressed,  the  outer  of  which  fol- 
lows the  extreme  margin,  excepting  apically  ;  the  inner  stria  also  runs  very 
near  the  border;  the  interspaces  between  the  first  and  second  and  between 
the  second  and  third  stria?  are  equal  and  a  little  broader  than  the  interspaces 
between  the  other  stria? ;  the  inner  margin  is  delicately  grooved  next  the 
base,  as  in  C.  confusus. 
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Length  of  fragment,  4.3""":  width  of  elytra,  I.I)""" ;  width  of  interspace 
between  second  arid  third  striae,  0.2 1"™ ;  between  third  and  fourth  stria1, 
0.13""". 

Green  River,  Wyoming.     One  specimen,  No.  4035. 

CBATOPABIS  .'  ELI;SUS. 

I 'I.  8,  Fig.  -in. 
Craloparis  .'  clusiis  Scmld.,  Bull.  U.  S.  fieol.  Geogr.  Surv.  Terr.,  IV,  TG^J-Tfi'J  (1878). 

To  this  I  refer  doubtfully  two  specimens,  neither  of  them  verv  perfect, 
which  appear  to  belong  together,  and  to  represent  an  insect  allied  at  least 
to  Cratoparis  and  of  about  the  size  of  0.  huiatus  Fahr.  It  appears  to  have 
a  short  rostrum,  a  moderately  small  but  rather  tumid  head  with  circular  eyes; 
thorax  not  greatly  attenuated  anteriorly,  but  profusely  punctate,  with  mod- 
erately large  and  rather  shallow  punctures  ;  elytra  arched,  nearly  three  times 
longer  than  the  thorax  when  measured  over  the  curved  back,  furnished  witli 

O 

slight   and  faintlv  impunctured  striae ;  the  sin-face  between  the  strioj  also 

punctured,  but  very  faintly. 

Length  of  body,  7.5™'";   of  thorax,  2. 2.')"""  ;  of  elytra,  5.5nin 
Green  River,  Wyoming.     Two  specimens,  Nos.  4012,  4060. 

1 IORMISCUS  Waterhouse. 

HORMISCUS    PARTITUS. 
I'l.  S,  Fiff.  17. 

A  single  specimen  showing  the  upper  surface  of  a  minute  beetle  seems 
to  fall  in  this  immediate  vicinity.  Only  a  little  of  the  head  is  shown,  pro- 
truding as  a  rounded  mass  in  front  of  the  minutely  punctate  thorax,  which  is 
subquadrate  with  gently  rounded  sides,  scarcely  tapering  anterior.lv.  The 
elytra  at  their  base,  as  throughout  their  basal  two-thirds,  are  together  half 
as  broad  again  as  the  thorax,  and  are  marked  by  straight  longitudinal  rows, 
of  wnich  eight  are  visible  on  each  elytron,  of  large  round  punctures,  about 
as  distant  In  each  row  as  the  rows  are  from  one  another. 

Length,  2.75mi" :  of  elytra,  l.s»"":  breadth  of  thorax,  (I.!)"""  ;  oftegmina. 
1,1""". 

(Ireen  River.  Wyoming.      (  >nc  specimen  (  I  >r.  A    S    Packard) 
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Family  SCOLYTID^E  Kirby. 

HYLASTES  Erichson. 

HYLASTES  I  SQUALIDENS. 
I'],  l,  Figs.  i':j-L'5. 

Seolylidw  sp.  SciuUl.,  C'au.  Ent..  XVIII,  194-11)6(1836). 

Prof.  G.  J.  Hinde  sent  me  a  branch  of  a  conifer  obtained  bv  him  from 
the  interglacial  clays  near  Toronto  on  account  of  its  being  scored  with  insect 
tracks.  From  an  examination  of  the  cell  structure  Dr.  G.  L.  Goodale  has 
determined  it  to  be  the  branch  of  Juniperus  communis.  It  is  about  12.5CIU 
in  length  and  13  by  18mm  in  thickness  ;  the  broader  surface  is  shown  of  the 
natural  size  in  PI.  1,  Fig.  23,  and  the  scorings,  which  cover  a  considerable 
part  of  the  surface,  are  made  by  several  distinct-  tracks  of  a  scolytid  larva, 
which  appears  to  be  referable  to  Hylastes,  Phlceosinus,  or  some  near  ally. 
There  are  parts  of  at  least  six  different  sets  of  tracks  on  this  small  frag- 
.  merit,  portions  of  all  of  which  may  be  seen  in  the  figure,  and  are  marked 
by  the  different  letters  at  the  sides.  The  whole  of  that  seen  at  d  is  enlarged 
in  Fig.  24,  which  shows  a  little  more  than  can  be  seen  in  Fig.  23d. 

The  mating  chamber  is  more  or  less  triangular,  resembling  often  a 
shark's  tooth  in  form  (whence  the  name)  generally  equiangular  or  tridentate, 
the  apex  upward  (see  especially  r,  <l).  Two  of  these  chambers  from  which 
no  main  galleries  take  their  rise  occur  on  the  stick;  they  may,  however, 
have  some  other  explanation,  since  they  are  much  narrower  and  much  more 
deeply  excavated  than  the  other  mating  chambers.  Possibly  they  were 
unsatisfactory  to  the  constructor  and  left  unh'nished. 

From  the  mating  chambers,  which  are  not  deep  and  are  about  3mm  in 
diameter,  pass  the  main  galleries  ;  these  generally  run  obliquely,  but  more 
nearly  transverse  than  longitudinal  (as  in  Fig.  24),  are  subequal,  and  take 
their  rise  one  on  either  side  of  the  mating  chamber  at  the  lateral  angles  and 
run  in  exactly  or  almost  exactly  opposite  directions.  In  one  case,  however 
(rf),  there  is  but  one  main  gallery,  and  in  another  (/)  they  are  at  right  angles 
to  each  other,  one  being  longitudinal ;  but  in  this  latter  case  the  mating 
chamber  is  in  the  reverse  of  the  usual  position,  the  apex  being'  downward. 
These  main  galleries  vary  from  1.5  to  8mm  in  length,  and  are  slitrhtlv  more 

J  */ 

than  a  millimeter  wide,  with  dentate  edges,  marking  probably  the  sinuses 
where  the  eggs  are  laid  by  the   parent. 
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At  least  this  is  the  custom  with  the  mining  beetles ;  but  here,  as  iu 
some  other  rare  cases,  the  young  larvae  do  not  begin  to  mine  at  right  angles 
to  the  main  gallery,  but  all  start  from  one  spot,  either  the  summit  of  the  mat- 
ing chamber  or  the  extremity  of  one  of  the  main  galleries,  ami  thence  burrow 
in  irregular  and  somewhat  interlacing  mines  in  a  longitudinal  direction  (see 
Fig.  '24'),  but  nearly  all  apparently  either  upward  or  else  downward,  not, 
as  usually,  in  the  two  directions  almost  equally.  Apparently  they  may  often 
turn  upon  their  course  again  and  again,  or  they  mav  mine  in  an  almost 
perfectly  straight,  line  or  in  a  tortuous  line  for  as  much  as  5''"',  in  the  whole 
ot  which  distance  the  mine  will  scarcely  have  doubled  iu  width;  indeed,  in 
many  cases  it  is  difficult  to  tell  in  which  direction  the  larva  has  moved. 
The  greatest  width  of  these  mines  is  scarcely  more  than  half  a  millimeter 
and  they  vary  greatly  in  depth.  The  depth  of  those  at  a  may  be  seen  in 
the  enlarged  drawing  of  this  portion  in  Fig.  25. 

The  connection  between  the  main  gallery  and  the  mines  is  often  ob- 
scure, owing  doubtless  to  the  younger  larva*  burrowing  more  in  the  bark 
than  in  the  wood  (the  bark  being  here  entirely  lost).  In  one  case  ('•)  there 
is  a  mating  chamber  and  a  pair  of  short  galleries,  but  nothing  more;  here 
apparently  the  mother  fell  a  prey  to  some  enemy  before  oviposition. 

This  mode  of  origin  of  the  larval  mines  seems  to  be  different  from  any- 
thing hitherto  described,  and  it  is  therefore  difficult  to  decide  to  what  minor 
group  of  insects  the  creature  constructing  the  mines  belonged.  In  the  Museum 
of  Comparative  Zoology  at  Cambridge  is  a  mine  of  Scolvtus  rugulosus  on 
cherry,  which  shows  a  somewhat  similar  distribution  of  the  larval  mines, 
emerging  and  diverging  from  one  point  of  the  mating  chamber  ;  but  the 
main  galleries  are  reduced  to  almost  nothing,  and  the  figures  of  the  mines 
of  this  species  given  by  Ratzeburg  are  altogether  different. 

This  specimen  is  one  of  those  branches  "  of  some  coniferous  tree,"  which 
Mr.  llimle  in  his  article  on  the  glacial  and  interglacial  strata  of  Scarbom 
Heights,1  states  to  occur  in  the  layers  between  the  beds  of  clay  and  sand 
found  between  his  ''till  No.  1  "  and  "  till  No  2,"  and  which  are  described 
as  "flattened  l>v  pressure,  their  edges  .  .  .  worn  as  if  thev  had  been 
long  macerated  in  water."  This  is  exactlv  true  of  the  present  fragment. 

1  Can.  Jour.  Sc.  Lit.  Hist.,  XV,  :i*Mi:i.  plate,  1877. 


470  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

DRYOC.ETES    Eichhorn. 
DRYOC.ETES  IMPRESSUS. 
PI.  8,  Fig.  28. 

Tnjpodendron  impre«niin  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  83  (1876). 
Dryoccftvs  impreisus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  767-7G-4  (1875'). 

This  species  has  the  prothorax  punctured  as  distinctly  as  the  elytra, 
and  the  punctures  on  the  elytra  show  but  a  slight  tendency  to  a  longitudi- 
nal arrangement.  The  punctures  of  the  prothorax  are  longitudinally  obo- 
vate,  a  very  little  more  frequent  than  on  the  elytra,  equally  distributed 
throughout;  on  the  elytra  they  are  also  equally  distributed,  but  circular, 
about  0.04mm  in  diameter,  and  average  0.1 miu  in  distance  apart;  they  have- 
but  an  obscure  longitudinal  arrangement  into  nineteen  or  twenty  rows, 
and  the  successive  punctures  of  each  row  are  at  about  the  same  average 
distance  apart  as  those  of  two  contiguous  rows.  The  species  is  of  about 
the  size  of  D.  septentrionalis  (Mann.),  but  has  more  of  the  markings  of  I> 
affaber  (Mann.),  although  the  punctuation  of  the  elytra  is  not  so  distinctly 
separable  into  longitudinal  series. 

Length  of  prothorax,  1.28mm  ;  height  of  same,  1.44""" ;  length  of  elytra, 
2.8mm;  breadth  of  same,  1.24mi". 

Green  River,  Wyoming.  Four  specimens,  Nos.  1;V218  (F.  C.  A.Rich- 
ardson), 4009,  4048,  4091  (Bowditch  and  Scudder). 

DRYOC^ETES  CARBONARIUS. 

PI.  8,  Fig.  6. 
Dryoccetes  carbonarius  Soiuld.,  Bull.    I'    S.  Ueol.  Geogr.  Snrv.  Terr.,  IV,  768  (1878). 

Another  species,  not  very  closely  allied  to  the  last,  is  represented  by 
a  single,  rather  mutilated  specimen,  which  is  pitchy-black,  and  consists  of 
part  of  the  head,  thorax,  and  elytra,  The  head  is  rather  long,  faintly  and 
not  very  closely  punctured,  the  eye  moderately  large  and  circular.  The 
thorax  is  proportionally  longer  than  in  the  preceding  species;  the  front 
margin  recedes  a  little  on  the  sides,  and  the  surface  is  subrugose  by  sub- 
confluent  punctures,  the  walls  of  which  form  wavy  ridges  having  a  longi- 
tudinal direction.  The  elytra  are  broken  at  the  tip  ;  their  outer  anterior 
angle  is  obliquely  excised,  and  the  outer  margin  behind  it  straight,  not  sin- 
uate, as  in  the  preceding  species;  the  surface  is  rather  coarsely,  but  very 
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faintly  granulate,  more  distinctly  next  the  base,  but  even  here  very 
vaguely;  ami  there  arc  faint  indications  of  three  or  four  distant,  simple, 
longitudinal  striae. 

Length  of  the  fragment  as  curved,  4mr" ;  of  head,  1.1°""?;  of  thorax, 
1.3mm;  probable  length  of  elytra,  3.1. ">""";  width  <>f  same,  1.5""";  diameter 
of  eye,  0.3")""". 

Green  River,  Wyoming.     One  specimen,  Xo.  3999. 

Family   CURCULIONID^E    Leach. 

('UYIToKIIYNVIirS   Illiger. 

CEYPTOEHYNCHDS  AXNOSUS 

PI.  S,   Fip.  .'3. 

Cryptorhiinclnis  annoxus  Scudd.,  Hull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  86-S7  (1876). 

The  fragmentary  specimen  is  exposed  on  a  side  view,  with  head,  front 
of  prothorax,  and  all  the  legs  gone,  and  the  elytra  a  little  broken.  The  pro- 
thorax  is  profusely  and  uniformly  pitted  with  moderately  shallow  pits, 
averaging  .Oli"""  in  diameter ;  the  elytra  are  traversed  by  longitudinal 
cost:v,  five  of  which  arc  much  more  prominent  than  the  others,  with 
*harp,  unbroken  edges  and  equidistant  from  one  another,  the  outer  ones 
in  close  proximity  to  the  sutural  and  outer  edges;  the  other  costjc  are 
obscure,  slightly  elevated,  rounded,  broken  to  a  greater  or  less  extent  into 
raised  point- :  midway  between  tin-  tirst  and  second  prominent  costa-  (count- 
ing from  the  outer  margin)  there  is  an  exactly  similar  prominent  costa  on 
the  basal  third  of  the  elytron  ;  the  prominent  costic  are  0.2"""  apart. 

Length  of  tin-  prothorax,  0.88""" ;  height  of  same,  I.o4nini:  length  of 
elytron,  1.9<V"m;  breadth  of  same,  1.08mm. 

Green  River,  Wyoming.  One  specimen,  Xo.  lf>2'23  (F.  C.  A.  Rich- 
ardson). 

GYMNETUOX   Schoiiherr. 
GYMNETRON  LECONTEI. 

PI.  8.  Fitf.  L'li. 
flymnelron  Irronlei  Scnilil..  Hull.  L".  S.  Grtil.  Gco^r.  Surv.  Ti-rr..  IV,  7l>7  (1878). 

A  single  well  preserved  specimen,  with  its  reverse,  lies  in  such  a  posi- 
tion as  to  show  a  partly  lateral  and  partly  dorsal  view  ;  the  legs  are  also  JIM- 
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-       rd.  so  that  it  is  one  of  the  most  perfect  of  the  Green  River  Coleoptera. 

.  -.ender.  straight,  and  drooping  snont.  the  tapering 

thorax,  broad  ;  -  rt  striate  elytra,  thickened  femora,  and  long  and 
sler.  ibt  that  it  should  be  referred  to  Gymnetron  or  to 

[t  is  very  nearly  as  large  as  G.  teter  Schonh..  with 

which  I:    .   -          _  .Imost  every  part.     The  third  tarsal  joint  is  simi- 

larly expanded.     T  _T!I  of  the  rostrum  can  not  be  determined  from 

sitioi      :  -  et.  but  it  is  apparently  as  long  as  the  head  and  thorax 

togel  -  _  .:t.  slender,  scarcelv  enlarged,  and  obliquelv 

docked  at  the  rip :  «f  the  antennal  scrobes  can  be  seen  :  this 

.e  of  t-  the  groove  is  narrow,  deep,  sharplv 

denned,  and  inclined  slightly  downward  toward  the  base  of  the  beak.  The 
thorax  is  subrugulose.  and  the  surface  of  the  elytra  smooth,  with  distinct, 
but  not  deeply  impressed,  very  faintly  punctured  strife.  The  whole  speci- 
men is  piceous. 

Length  of  body.  3.1 5=  :  of  snout.  1=  (?)  :  of  head  and  thorax.  0.9™ ; 
of  thorax.  O.To^ :  of  elytra.  '2.~2b— :  of  hind  tibia?.  1.5^ :  distance  apart 
of  elytral  stria?  0.1s*. 

Green  River.  Wyoming.     One  specimen.  Xos.  4030  and  4047. 

AXTHOXOMUS  Germar. 

AXTHOSOMTS    SOPOErS. 
PL  S.  Fig.  16. 

A  single  elvrron  is  preserved,  in  excellent  condition.  It  is.  however, 
completelv  flattened,  brinsinor  the  apex,  which  is  scarcelv  annulate,  in  the 

f  -  •- 

middle.  There  are  nine  equidistant,  rather  coarse,  not  greatly  elevated 
( perhaps  partly  flattened  by  pressure!,  coarsely  beaded  ridges  (represent- 
ing, bv  reversal,  stria?  t  besides  the  sntural  ridge,  the  third  and  fourth  from 
the  sumral  being  a  little  shorter  than  the  others,  which  increase  regularly 
in  length  from  within  outward.  The  smooth,  flat  interspaces  are  fully 
twice  as  broad  as  the  stria?. 

Length  of  elytron.  2— :  breadth.  0.9™". 

The  elytron  differs  from  that  of  A.  defossus  previouslv  described  from 
the  Florissant  Ternaries  in  its  greater  size  and  apparently  greater  slender- 
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ness.    The  specimens  of  A.  defossus  examined  give,  however,  a  lateral  view 
and  rendei  comparison  somewhat  difficult. 

Green  River,  Wyoming.     One  specimen.  No.  4^  '  Prof.  L.  A.  Lee;. 

HYLOBIL'S  Germar. 

HVLOBIUS   PROVECTC8. 

PI.  8.  Figs.  37.  41. 
HgloXn  prtnetmt  Seadi,  BelL  V.  S.  GeaL  Gtogr.  S«rr.  Terr.,  IL  36  (ISC):  H".  757  ,  13T?  L 

Tlie  single  specimen  first  found  is  very  poorly  preserved,  being  not 
only  fragmentary  but  faintly  impressed:  the  rostrum  is  broken.  -  :;.  -.:  :t- 
length  can  not  be  determined,  but  the  general  facies  of  the  insect  resembles 
that  of  H.  picivorus  Germ,  so  closely  that  it  must  be  referred  to  the  same 
genus.  The  rostrum  is  rather  stout :  the  antennal  scrobes  are  slender,  and 
commence  not  far  bevond  the  eyes :  the  eves  are  verv  large,  transverse 
obovate,  with  an  interior  clear  space,  as  described  in  Epicaerus  saiaiilis 
Scudd.,  with  verv  small  facets,  scarcely  U.U2*"*  in  diameter.  The  th«>ras  is 
rather  small,  but  apparently  partially  concealed  by  the  way  the  specimen  is 
crushed,  not  verv  tumid,  and  entirelv  srn«»oth-  The  elvtra  are  of  much  the 
same  form  as  those  of  the  species  of  Epicserus  just  mentioned,  provid^-i 
with  slender,  shallow,  impressed  lines,  about  'X221*"  apan :  the  latter  are 
rather  delicately  punctured,  the  punctures  a  link-  less  distant  from  one 
another  than  are  the  rows :  the  number  of  rows  can  not  be  determined  from 
this  specimen. 

Length,  exclusive  of  rostrum,  o*" :  length  of  broken  rostrum.  0.45"™ : 
of  eyes,  0.9™* :  breadth  of  same,  0.44*™ :  length  of  elytra,  4"™.  , 

Another  specimen,  taken  by  Mr.  Bowditch  at  the  same  locality  as  the 
other,  shows  the  character  of  the  rostrum.  The  specimen  is  strangelv  pre- 
served, as  there  appears  to  be  a  second  rostrum,  a  perfect  counterpart  of 
the  first,  attached  to  it  at  the  tip :  perhaps  tliis  belongs  to  another  indi- 
vidual, of  which  the  rostrum  only  b  preserved.  The  rostrum  is  about  as 
long  as  the  thorax,  scarcelv  tapering  as  viewed  laterally,  gently  curved, 
with  a  median,  lateral,  lon^itu  linal  groove,  directed  toward  the  middle  of 
the  eye,  just  as  in  H.  c.>nfusus  Kirb..  besides  the  antennal  scrobe*.  which 
are  Jir.xrtetl  .v  toward  its  base. 
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Green  River,  Wyoming.  Two  specimens,  Nos.  4051  (F.  C.  Bowditch), 
15215  (F.  C.  A.  Richardson). 

LISTRONOTUS  Jekel. 

LlSTRONOTUS    MURATUS. 
PL  8,  Fig.  23. 

A  small  species,  represented  by  a  single  specimen  showing  a  lateral 
view.  The  beak  is  a  little  longer  than  the  thorax,  tolerably  stout  (not 
tapering,  as  the  figure  would  seem  to  represent  it),  the  antenna!  groove 
reaching  nearly  to  the  tip,  the  eye  moderately  large,  round.  The  whole 
body  is  rather  slender,  the  thorax  tapering  slightly  forward  from  just  beyond 
its  base,  faintly  and  sparsely  punctulate ;  the  fore  femora  increase  pn-ttv 
uniformly  in  size  from  the  base  to  near  the  tip,  where  they  are  twice  as 
broad  as  near  the  base.  Elytra  with  distant  thin  striir. 

Length  of  body,  not  including  rostrum,  4.75mm ;  of  head  and  rostrum 
combined,  1.75mm;  of  pronotum,  1.2mm;  of  elytra,  3.25mm. 

Green  River,  Wyoming.     One  specimen,  No.  90  (Dr.  A.  S.  Packard). 

ENTIMUS  Germar. 

TIMUS    PRIMORDIALIS 
PL  5,  Figs.  109,  109rt. 

Entimua  primordiaUs  Sctidil.,  Bull.  U.  S.  Geol.  Geogr.  Stirv.  Terr.,  II,  84  (1876);  in  Zittel,  Hamlli.  <1. 

PaL-eont,,  I,  ii.  789,  Fig.  1011  (1885). 

Besides  a  crushed  elytron  there  are  only  some  indeterminate  fragments 
of  the  neighboring  parts  of  the  body.  The  form  and  sculpturing-  of  the 
elytron  resemble  those  of  the  Brazilian  diamond-beetle  so  closely  that  I 
place  the  species  provisionally  in  the  same  genus,  or  until  further  remains 
are  obtained.  The  insect  must  have  been  rather  small  for  an  Eutimus,  is 
of  about  the  usual  size  of  the  species  of  Otiorhynchus,  and  it  is  not  at  all 
improbable  that  it  should  be  referred  to  the  latter  genus,  some  species  of 
which  have  elytra  with  similar  sculpturing  and  approximately  the  same 
form.  The  elytron  is  traversed  by  ten  similar,  stout  and  coarse,  longitudi- 
nal costse,  most  of  which  are  broken  up  by  transverse  depressions  into 
bead-like  hemispherical  prominences;  at  the  tip  of  the  elytron,  however, 
and  on  the  apical  half  of  the  inner  two  costte  this  irregularity  is  nearly  or 
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(jiiite  lost  sight  of;  the  edges  of  the  elytron  for  about  the  width  of  one  of 
the  costte  is  also  smooth  and  depressed;  the  front  border  is  sinuous,  and 
the  sutural  margin  appears  the  same  on  the  stone,  from  the  compression  the 
elytron  has  undergone,  which  was  sufficient  to  split  it  down  the  middle, 
through  half  its  length. 

Length  of  fragment,  81""1;  greatest  breadth  of  unsplit  portion,  4mm. 

Chagrin  Valley,  Whit"  River,  Colorado.     One  specimen  ( W.  Denton). 

Family  OTIORHYNCHID^E  Shuckard. 
KUDIAGOGUS  Schonherr. 

EUDIAOOGIIS    TEKROSUS. 

I'l.  8,  Ki«.  I'll. 
Kadiagogas  lerroaut  Scuiid.,  Bull.  IT.  S.  Geol.  Geo^r.  Surv.  Terr.,  IV,  7G»)-7<>7  (1;*78). 

This  species,  which  seems  more  properly  referable  to  Kudiagogus  than 
the  others  formerly  so  named  bv  me,  is  represented  by  a  single  specimen 
and  its  reverse,  preserved  on  a  side  view.  The  snout  is  short,  as  long  as  the 
eyes,  scarcely  so  long  as  the  head,  and  stout ;  the  eyes  transverse,  rather 
large,  subreniform.  The  thorax  appears  to  be  smooth,  like  the  head,  deep 
and  short,  its  front  border  extending  forward  on  the  sides  toward  the  lower 
part  of  the  eye.  The  elytra,  the  lower  surface  of  which  does  not  appear  to 
he  in  view,  are  broad  and  long,  rectangular  at  tip.  furnished  with  more 
than  eight  rows  of  frequent,  rounded,  moderately  large  and  shallow  punct- 
ures, and  between  each  pair  of  rows  a  similar  row  with  smaller  punctures. 
Length  of  body,  6mm  ;  of  elytra,  4.55mm  ;  of  eyes,  O.5"1" 
Green  River,  Wvoming.  One  specimen,  Nos.  4024  and  4078. 

TANYMKCUS  G.-nnar. 

» 

TANYMKCUS  SKCULOKTM. 
PI.  x,  Fitf.  •_':.'. 

A  single  specimen  preserved  on  a  side  view  shows  all  the  parts  or  the 
body  tolerably  well,  but  onlv  a  confused  mass  of  appendages.  Unfortu- 
nately the  plate  was  engraved  before  the  whole  of  the  head,  anil  especially 
the  rostrum,  was  uncovered,  and  the  eve-like  spot  there  shown  is  wholly 
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accidental,  no  such  protuberance  existing.  The  general  appearance  is  very 
similar  to  that  of  our  common  species  of  Tanymecus.  The  head  and  beak 
combined  are  a  little  shorter  than  the  thorax,  and  the  eye  is  circular, 
removed  by  less  than  half  its  diameter  from  the  middle  of  the  front  border 
of  the  prothorax  and  but  little  narrower  than  the  tip  of  the  rostrum.  The 
head  and  rostrum  appear  to  be  nearly  smooth,  the  prothorax  to  be  coarsely 
and  somewhat  transversely  rugulose,  and  the  stripe  of  the  elytra  to  be  coarse, 
with  large  and  deep  punctures,  which  grow  smaller  and  shallower  in  the 
apical  half.  All  this  is  shown  only  in  reverse,  the  single  specimen  being  a 
reverse. 

Length,  G.o""" ;  of  head,  including  rostrum,  l.f>""";  of  pronotum, 
1.6mm;  of  elytra,  4""";  breadth  of  thorax,  2nnn. 

Green  River,  Wyoming.     One  specimen,  No.  91  (Dr.  A.  S.  Packard). 

OTIORHYNCHUS  Germar. 

OTIOKHYNCHUS  PERDITUS. 

PI.  8,  Fig.  25. 
fi/inrh i/iu-liit*  i>crditus  Scudd.,  Hull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  II,  84  (18715);  IV,  766(1878). 

A  single  specimen,  showing  a  side  aspect,  differs  from  the  living  species 
of  Otiorhynchus,  with  which  I  have  compared  it,  in  not  having  the  prothorax 
conspicuously  smaller  than  the  body  behind  it.  The  head  is  withdrawn 
into  the  prothorax,  almost  to  the  hinder  edge  of  the  eyes  ;  the  snout  is  short, 
stout,  slightly  curved,  bluntly  rounded,  and  rather  tapering  than  enlarged 
at  the  tip,  not  quite  so  long  (measuring  from  the  front  edge  of  the  eyes)  as 
the  length  of  the  pronotum  ;  the  eyes  arc  rounded,  subtriangular,  with  a 
diameter  equal  to  half  the  width  of  the  snout,  the  central  facets  with  a  diam- 
eter of  0  027mm  ;  the  antenual  scrobes  are  twice  as  long  as  broad,  commenc- 
ing at  the  middle  of  the  snout  and  extending  two-thirds  the  distance  thence 
to  its  tip.  The  prothorax  is  equal,  nearly  as  long  as  high,  not  tumid,  rugu- 
lose. The  elytra,  which  are  not  elevated  at  b;ise  above  the  prothorax,  are 
simple,  not  very  tumid,  provided  with  about  eight  longitudinal  slender 
rows,  (>.;>"""  apart,  of  low,  raised,  rounded  points,  nearly  as  distant  from  one 
another  as  those  of  contiguous  rows  ;  midway  between  each  of  these  rows 
is  a  very  inconspicuous  dull  ridge.  Fragments  of  the  legs  remain,  which 
agree  ;is  I'iir  as  they  can  be  made  out  with  the  same  parts  in  Otiorhynchus. 
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In  the  general  sculpturing  of  the  elytra  this  insect  i 
sulcatus  (Fabr.j. 

Length,  >>""":   «>t'  siumt  beyond  trout  of  eyes,  1.23'"" 

o.7f)""";  length  of  antennal  scrobes,  0.3211"1  :  diameterof  eyes,  0.46""11;  length 
ofpronotum,  I.*""":  height  of  same,  2.28""";  length  of  elytra,  5.2"""  ;  width 
(.('same,  2.0')"""  ;  length  of  fore  femora,  1.8"1 

Green  River,  Wyoming.  Two  specimens,  Nos.  4021  (Scudder),  1521.'} 
(Richardson). 

OTIOKHYNCHUS  TUMB.E. 

I'l.  s,  v\K.  i:s. 

Oliorhynchu*  dtibiu*  SciiiH.,  Bull.  U.  S.  Gcol.  Geogr.  Surv.  Terr.,  IV,  706  (1878). 

A  cast  of  an  dvtron  resembles  so  closely  the  elytron  of  O,  perditus, 
excepting  in  size,  that  it  is  referred  to  the  same  genus.  Only  nine  stria; 
can  be  counted,  but  all  of  those  at  the  outer  side  may  not  be  seen  ;  the 
inner  stria  is  very  close  to  the  margin,  and  indeed  is  lost  in  it  both  above 
and  below,  but  this  may  be  due  simply  to  the  preservation.  The  stone  in 
which  they  are  preserved  is  coarser  than  usual,  coming  from  beds  about 
thirty  meters  directly  below  the  shales  which  have  furnished  the  other  insect 
remains,  and  has  a  greater  admixture  of  sand:  consequently  the  character 
of  tin-  surface  of  the  elytra  can  not  be  determined,  but  the  stria-  are  sharp 
and  narrow,  and  lilled  with  longitudinal  punctures,  which  do  not  show  in 
tlir  engraving.  With  the  exception  of  a  couple  of  poor  specimens  of  Kpi- 
Cierus  effossus  Scudd.,  this  was  the  only  recognizable  insect  found  at  this 
Locality. 

Length  of  elytron,  4""":   breadth  of  same,  l.fj1"" 

Dr   K.  B.-r  Toth  havin^  called  mv  attention  to  the  fact  that,  there  is  a 

O  O  J 

recent  European  species  of  Otiorhvnchus  bearing  the  specific  name  dubius, 
1  have  renamed  the  fossil  as  above. 

Green  River,  Wyoming.     One  specimen,  No.  4204. 

(  H'll  b'YASTKS  Schonherr. 

<  M'llKYASTKS    COMI'ACTUS. 

PI.  8,  FiR.  .T.I. 
(>l>hrya*leii  rampartim  Scii'lil.,  Bull.  U.  S.  Gcol.  ftangr.  Surv.  Ti-rr.,  IV,  7tiT>-7G»i  (1^78). 

A  single  specimen,  preserved  so  as  to  show  a  lateral  view  of  the  insect, 
appears  to  indicate  an  Otiorhynchid  allied  to  Ophryastes.  The  form  of  the 
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elytra,  indeed,  does  not  well  correspond,  since,  in  place  of  their  abrupt  pos- 
terior descent,  as  seen  in  O.  cinereus  Schonh.  from  Mexico,  with  which  it 
agrees  best  in  general  features  as  also  in  size,  they  slope  very  gradually, 
and  appear  to  be  tumid  next  the  base.  But  the  structure  of  the  stout  snout, 
enlarged  apically,  with  very  oblique  descending  antennal  scrobes,  the  supe- 
rior transverse  furrow  at  its  base  giving  an  increased  convexity  to  the  ver- 
tex of  the  head,  ally  it  closely  to  Ophryastes.  The  ovate  eye  is  longitudi- 
nal, the  front  border  of  the  pronotum  nearly  straight,  with  no  advance  of 
the  sides,  the  prothorax  itself  faintly  rugulose,  the  elytra  coarsely  striate, 
the  stria1,  with  feeble,  rather  distant  punctures  (the  reverse  is  shown  on  the 
stone) ;  the  tips  of  the  elytra  are  right-angled  or  slightly  produced  at  the 
extremity,  as  in  recent  species. 

Length  of  body,  measured  from  base  of  rostrum,  7.5'"'" ;  height  of 
same,  ,'>.5mm ;  length  of  elytra,  f>.511"" ;  of  rostrum  beyond  front  of  eyes, 
1.2'1"":  breadth  of  rostrum  at  base,  0.9"""  ;  where  largest,  l.()5min;  length  of 
eye,  0.5m'" ;  breadth  of  same,  0.3mm  ;  distance  apart  of  the  elytra!  striae, 
0.35mm. 

Green  River,  Wyoming.     One  specimen,  No.  4210. 

EPICURUS  Schr.nherr. 

EPICJERUS  SAXATILIS. 

PI.  8,  Figs.  33,  34,  36. 

Eitdiagogus  saxatttis  Scmld.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  84-85  (1876). 
Epicrenis  saxatilis  Scndd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  765  (187S). 

Twenty-seven  specimens  of  this  species  have  been  found  by  Mr.  Rich- 
ardson,  Mr.  Bowditch,  and  myself.  This  and  the  two  following  species  can 
not,  as  at  first  supposed,  be  referred  to  Eudiagogus  on  account  of  the  length 
of  the  snout.  Although  very  small  for  Epica>ri  (especially  the  present 
species),  they  agree  so  well  with  Epicserus  griseus  Schonh.  from  Mexico — 
one  of  the  smallest  of  the  group — that  they  would  best  be  referred  here, 
although  they  differ  from  this  genus  in  the  brevity  and  stoutness  of  the 
femora,  all  of  which  are  swollen  apically.  It  is  possible  that  all  three  of  the 
forms  mentioned  here  should  be  referred  to  a  single  species,  as  there  is  cer- 
tainly very  little  difference  between  them  excepting  in  size;  this  is  particu- 
larly the  case  with  this  and  the  next  species.  Together  over  one  hundred 
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specimens  of  these  species  have  been  examined  by  me ;  they  are  therefore 
the  most  abundant  fossils  of  the  insect  beds  of  the  Green  River  shales. 

In  the  present  species  the  snout  is  shaped  much  as  in  Otiorhynchus 
perditus  Scudd.,  being  short,  stout,  and,  especially  anteriorly,  arched,  the 
front  border  being1  faintly  angulate  about  the  middN;  :  the  antennal  scrobes 
can  not  be  certainly  defined  ;  the  eyes  are  pretty  large,  transversely  ovate, 
and  in  most  of  the  specimens  are  indicated  on  the  stone  by  an  annulus  of 
dark  color,  containing  an  interior  narro\v  ovate  pale  spot  0.22"""  long  by 
0.12"""  wide,  while  the  eye  itself  is  0.4mm  in  its  longer,  and  0.3"""  in  its  shorter, 
diameter;  the  facets  of  tin-  interior  portion  are  very  minute,  being  scarcely 
.01"""  in  diameter.  The  prothorax  is  somewhat  tumid,  rather  higher  than 
Inn"-,  verv  profusely  and  delicately  punctulate,  the  anterior  and  posterior 
walls  between  the  pittings  often  less  elevated  than  the  lateral  walls,  so  that 
the  punctures  often  form  broken  longitudinal  furrows  ;  the  punctures  arc- 
nearly  uniform  in  size  over  the  whole  prothorax  and  average  about  0.04mm  in 
diameter.  The  elytra  are  simple,  not  tumid,  sloping  off  gradually  toward 
the  tip,  not  elevated  at  base  above  the  thorax,  and  provided  with  six  equi- 
distant, very  slender  and  slight,  raised  ridges,  faintly  broken  into  dashes  by 
a  series  of  minute,  moderately  distant  punctures  along  the  inner  border  of 
each;  these  punctures  are  of  the  same  size  as  those  on  the  prothorax;  the 
ridges  are  about  O.16mm  apart.  The  posterior  coxa;  have  an  incrassate  pos- 
terior margin. 

Length  of  body,  4mm ;  of  rostrum  beyond  the  eye,  O.IJ8'nm ;  width  of 
same,  U.46mm  ;  length  of  prothorax,  1.-2""11:  height  of  same,  1.3""";  length  of 
tegmina,  2.8""" :  width  of  same,  0.0mm. 

Green  River,  Wyoming.     Numerous  specimens. 

EPICURUS  EXANIMIS. 
I'l.  7,  Fij;.  31  ;   I'l.  S,  Figs.  30,  31,  3.S,  4L'. 

Kndiayoyun  etanimi*  Scudd.,  Bull.  U.  S.  Gcol.  Gcoj;r.  Snrv.  TYrr.,  II,  IW  (1S7G). 
Epicurus  eianimi*  Si-udd.,  Bull.  U.  S.  Gool.  G<-oSr.  Snrv..  Terr.  IV,  765  (lt!78). 

Thirty-one  specimens  of  this  species  have  been  examined  sincethe  first. 
All  those  first  obtained  (by  Mr.  Richardson)  were  fragmentary,  and  most  of 
them  rather  obscure  ;  they  consist  mostly  of  side  aspects  of  the  creature,  but 
several  an-  single  elytra.  Still  the  characters  drawn  from  them  appear  to 
be  all  that  can  be  found  in  the  more  perfect  examples  since  found.  The 
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head  is  rather  large  at  base,  tapering  with  a  short,  broad  snout,  not  so  deep 
as  broad,  equal  and  at  the  tip  broadly  rounded,  directed  downward  and  for- 
ward, slightly  bent  along  the  front  margin ;  the  antennal  scrobes  extend 
from  the  front  edge  of  the  eye  nearly  to  the  end  of  the  rostrum,  and  are 
broadest  next  the  eye,  where  they  are  half  as  broad  as  the  eye  itself,  taper- 
ing regularly  throughout  and  shallow;  the  eyes  are  moderately  large, 
broadly  oval,  transverse  or  a  little  oblique,  the  upper  extremity  thrown 
backward  and  the  lower  forward.  The  prothorax  is  short,  only  about  half 
as  long  as  deep,  not  tumid,  rather  cylindrical,  its  surface  smooth.  The  elytra 
are  not  broader  nor  higher  at  their  base  than  the  surface  of  the  pronotum, 
and  they  are  simple  and  furnished  with  seven  equidistant,  equally  and  not 
deeply  impressed,  longitudinal  stria1,  0.1G"""  apart  from  one  another,  and  the 
outer  ones  an  equal  distance  from  the  adjacent  border ;  these  stripe  are  pro- 
vided with  slightly  longitudinal  punctures  at  regular  intervals  of  about 
O.lmm,  by  which  the  stria1  are  carried  to  about  double  their  usual  depth 
Some  of  the  specimens  have  lost  the  elytra,  and  on  these  the  posterior  edge 
of  the  hind  coxa?  have  been  impressed  through  the  abdomen,  giving  the 
insects  the  appearance  of  being  furnished  with  elytra  which  cover  but  half 
of  the  abdomen.  The  same  thing  may  be  noticed  in  other  species. 

Length  of  body  exclusive  of  rostrum,  5.7;")""":  of  rostrum  beyond  the 
eye,  O.G2mm;  breadth  of  same,  0.5""";  depth  of  same,  0.44""" ;  length  of  eye, 
0  36mm  ;  width  of  same,  0.24""";  length  of  prothorax,  0.72mm  ;  height  of  same, 
1.3ram;  length  of  elytra,  3.05mm  ;  width  of  same,  l.2mm;  length  of  fore  femora, 
0.72mm ;  width  of  same,  0.32n"" ;  length  of  middle  femora,  0.8mm ;  width  of 
same,  0.32mm  ;  length  of  hind  femora,  l.lmm;  width  of  same,  0.34mm. 

Green  River,  Wyoming.     Numerous  specimens. 

EPICURUS  EFFOSSUS. 
PI.  8,  Figs.  7,  35. 

Eiidinynyux  effossus  Scudil.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  II,  85-86  (.1876). 
Epicurus  effossus  Scudci.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  Tti'i  (1878). 

Nearly  fifty  specimens  of  this  species  are  at  hand,  all  found  in  Richard- 
son's shales  by  Mr.  Richardson,  Mr.  Bowditch,  and  myself,  besides  two  I 
found  in  beds  at  the  same  spot,  but  about  thirty  meters  lower;  these  were 
the  only  Coleoptera  found  at  the  latter  spot,  excepting  a  single  specimen  of 
Otiorhynchus  tumb;e  Scudil.,  belonging  to  the  same  family.  Most  of  the 
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specimens    arc   composed    <>i    traii'menls   of    dvtra,   and    tin-    onlv  specimens 

wliidi  an-  preserved  entire  an-  such  as  give  a   dorsal   or  ventral  aspect. 

rrhese,  however,  are  enough  to  show  that  thev  belong  to  a  species  do-dv 
allied  to  luit  distinct  t'roin  the  preceding,  differing  principally  in  its  smaller 
.M/.C,  its  slender  and  more  tapering;  roMrum,  the  smaller  circnl.-.r  eyes,  and 

in  the  sliglitly  more  distant  and  rather  more  deepl)    impressed  striae  of  the 

dvtra       'The    following    measnremi-nts    will  i^ive  a    better    understanding  «t 

the  de^n f  ditleiviice  between  them  in  certain  point>: 

Length  of  bodv    exclusive   of  rostrum,  .Y":"  :    lireadth    of   same,  _.! 
width  of  rostrum  at   \ i:\o-,  0.48mm;    diameter  of  eyes,  0.28°     :    distance  apart 
of  the  dvtral  stria',  0.1  •<-(). •_'()""":    (iistance  ;ipart  of  punctures    in    the   stria'. 

o.ir 

Green  River,  \Yvomin<r.     Numerous  specimens. 

Family  RHYNCHITID^E    LeConte. 
EU<:XAMlTrs  Schonherr. 

Kn;\  \Mi'i  rs  (,I;A.\]I.I:\  as. 

PI.  S,   Fitf.  L'lt. 
Sitone*  grandarrut  Scudil.,  liu'.l.  1'.  S.  Geol.  Ur.^r.  Surv.  T.  rr..  II.  -  t-8  I     1-: 

A  single  specimen,  verv  poorlv  jirescrved,  was  found  li\  Mr.  Kichard- 
son  on  Green  River,  at  the  crossing  of  the  I'nioii  Pacific  Railroad,  and  at 
the  first  description  of  the  species  this  \vas  all  that  wa-  at  hand.  Little 
could  lie  seen  in  it  except  a  xa^ue  outline  of  the  form  of  the  hodv.  with  a 
liroken  rostrum  :  the  eye  was  lar^1'.  olio\  ate,  longitudinally  disposed,  o.  !•_"""' 
IOIILT  and  o  •_'.">'" '"  Kroail  :  the  elvtra  were  furni>hed  with  a  numlier  o*'  slight, 
slender,  raised  ridi;e<,  O.,".!"""  apart,  probably  the  iv,  f  Striffi. 

Two  more  specimens  obtained  at  the  same  spot  hv  Profs.   Packard  and 

I ,  ami  in  better  condition,  show  that  it  prohahlv  lieloii--  to  Eugnampl 

though  it  dill'ers  from  that  ^eims  in  the  extreme  feebleness  oi  thedytral 
striation  which  N  bareh  perceptible;  \t»  punctures  are  di>ceniilile,  luit 
instead  th  •  elytra  are  sparse!  v  clothed  \\ith  exceedingly  ddicate  slmrt  hairs. 

The  beak  is  slender  and  from  in  front  of  the  eye  about  as  long  as  the  thoi 

it.  as  well  as  the  rot  of  the  head,    faintlv  snbscabroiis,  while  the    thorax    is 
very  delicately  and  shallowlv  piuictnlate,  so    as    to   appear   almost   smooth, 
with  a  >hort  delicate  hair  from  each  depression, 
vol.   xni :il 
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The  measurements  of  the  best  specimen  are :  Length  of  head  and 
rostrum,  1.35mm;  of  thorax,  0.9mm  ;  of  elytra,  2.6mm  ;  breadth  of  thorax,  lmm. 

Green  River,  Wyoming.  Three  specimens,  Nos.  15234  (F.  C.  A. 
Richardson),  101  (Prof.  L.  A.  Lee),  76  (Dr.  A.  S.  Packard), 

EUGNAMPTUS    DECEMSATUS. 

PL  8,  Fig.  12. 
Etignamptus  dtcaiisalus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  764-765  (1878). 

A  single  elytron  with  a  broken  base  is  all  that  remains  of  this  species. 
But  this  is  peculiar  on  account  of  the  supplementary  humeral  stria,  which 
seems  to  be  common  in  the  Rhynchitidse,  and  at  least  very  rare  in  the 
allogastral  Rhyncophora,  to  which  one  would  at  first  glance  refer  this 
fragment.  So  far  as  the  material  at  hand  permits  determination  it  appears 
to  agree  best  with  the  genus  to  which  it  is  referred,  on  account  of  the  dis- 
position of  the  punctuation  and  the  form  of  the  tip  of  the  elytron.  It  repre- 
sents, however,  a  very  large  species,  and  one  whose  punctuation  is  very 
.delicate.  The  elytron  is  long  and  rather  narrow,  indicating  an  elongated 
form  for  the  body,  as  in  this  genus,  with  parallel  sides  and  a  bluntly  rounded 
tip.  There  are  ten  complete  equidistant  rows  of  delicate,  lightly  impressed 
punctures,  those  of  the  same  row  less  distant  than  the  width  of  the  inter- 
spaces ;  the  outer  row  lies  close  to  the  outer  border  and  is  seated  in  an 
impressed  stria,  as  also  is  the  apical  half  of  the  inner  row ;  but  the  other 
rows  show  no  such  connections  between  the  punctures  which  compose 
them ;  at  the  base  the  rows  curve  very  slightly  outward  to  make  place  for 
a  very  short  humeral  row  of  punctures,  parallel  to  the  inner  complete  row, 
and  composed  of  only  three  or  four  punctures  on  the  part  preserved ;  the 
interspaces  are  smooth. 

Length  of  fragment,  4.5mm;  width  of  elytron,  1.5mm. 

Green  River,  Wyoming.     One  specimen,  No.  4046. 

Family    RHIPIPHORID^    Gerstaeeker. 

RHIPIPHORUS  Fabricius. 
RHIPIPHOKUS  GEIKIEI. 

PI.  27,  Fig.  1. 

A  single  specimen  preserved  upon  a  side  view  seems  clearly  referable  to 
Rhipiphorus  except  for  the  well  rounded  tip  of  the  elytra.  The  thx-ee  lines 
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radiating  from  tin-  head  in  the,  platt;  do  not  belong  to  tin-  specimen  hut  lie 
at  ;i  slightly  higher  level,  except  the  proximal  halt'  of  th  .....  ie  lviii'_r  next  the 
hoi  Iv,  which  is  the  hasal  joint  of  the  antennae,  ami  which  In-  tor,-  <  -a  refill  studs- 
was  taken  for  a  heak,  and  the  insect  therefore  placed  anion^-  the  Elemiptera. 
The  head  and  thorax  have  the  form  and  attitude  of  the  Rhipiphoridffi  ;  tin- 
ex  e  is  oval,  twice  as  long  .is  broad  ;  the  basal  joint  of  the  antenna'  enlai 
slightly  from  base  to  apex  and  is  nearly  as  long  as  the  head  ;  an  inellectual 
attempt  was  made  to  uncover  the  parts  beyond  and  reveal  the  striirtup 
the  remaining  joints.  The  head  and  thorax  arc  delicately  scabrous  rather 
than  punctate,  or  punctate  with  the  punctures  run  together  transversely  in 
an  irregular  manner.  The  el\  tra  are  almost  as  long  as  the  body,  three  and 
a  half  times  as  long  as  their  basal  breadth,  the  sutural  margin  perfectly 
straight  until  the  rounding  of  the  extreme  apex  begins,  the  outer  margin 
broadly  sinuous,  the  elytra  shortly  beyond  the  base  diminishing  rather 
rapidly  in  width  a-*  far  as  the  middle,  then  subeipial  to  just  before  the  tip, 
which  is  half  as  broad  as  the  base,  strongly  rounded,  almost  equally  on  each 
side;  the  tip  has  been  uncovered  since  the  plate  was  made,  and  is  in  no 
sense  pointed,  but  the  inner  side  is  subrectangular  though  rounded  ;  th.- 
surface  is  punctured,  not  deeply,  the  punctures  separated  bv  considerably 
more  than  their  own  diameter;  the  outer  border  is  finely  marginate,  at  least 
in  the  basal  half.  The  win^s  are  ample,  exceeding  when  closed  the  length 
of  the  abdomen,  and  when  expanded  surpassing  by  one-fifth  the  elytra: 
the\  show  at  least  four  principal  veins  radiating  from  the  base,  -ome,  of  them 
distinctly  forked,  and  none  showing  marks  of  a  transverse  fold. 

Length  of  body,  9.7;)  ......  ;  elytra,  t;nim. 

Named  for  Dr.  Archibald  Ueikie,  Director  of  the   Geological  Survey 
of  Great  Britain. 

Florissant.     (  ):ie  specimen,  N'o.  367. 

Family    TENEBRIONID/E    Leach. 
TENKHKK)   Lim.e. 

Ti:\i:i!i;io   I-ICIMIHI  MI  -. 


.  _, 

Tmrhriii  ]>rinii>/cniiM  Sfinlil..  Kfp.   I'miir.  i  ;.-nl.  Sin\.  ('.in.,  1-77-1^7-,  I-.'.l:.  .  l-7:n. 

A  -inicle,  complete,  and  well-preserved  elytron    represents  a  specie-,  ot 
,     a    little    larger   than,     and    somewhat    rM0mbling,     I'en-'brio 
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molitor  (Linn.),  the  beetle  of  the  common  meal-worm.  It  has  been  flattened 
by  pressure,  so  as  to  show  but  little  sign  of  having  been  arched,  while  at  the 
same  time  the  shape  is  fairly  preserved.  Wherever  it  differs  in  color  from 
the  stone  it  is  piceous.  The  margins  are  very  nearly  parallel,  approaching 
each  other  rather  gradually  and  very  regularly  toward  the  tip  ;  there  are 
eight  equidistant,  pretty  strongly  impressed,  rather  coarse,  longitudinal 
striae,  besides  ochers  next  the  outer  margin,  whose  number  can  not  be  deter- 
mined, and  a  short  scutellar  stria,  about  as  long  as  in  T.  molitor,  but  quite 
as  distinct  as  the  others  ;  the  surface  between  the  striae  appears  to  be  very 
minutely  subrugulose,  and  shows  in  favorable  light  a  faint  transverse  cor- 
rugation. 

Length  of  elytron,  llmm;  breadth,  4.4mm. 

Nine-mile  Creek,  British  Columbia.  One  specimen,  No.  63  (Dr.  G.  M. 
Dawson). 

Family    BRUCHID^E   Leach. 

BRUCHUS  Geoffroy. 

BRUCHUS  ANILIS. 

Pi.  5,  Fig.  1L>5. 

Bruchna  aniUi  Scudd.,  Ball.  U.  S.  Oeol.  Geogr.  Surv.  Terr.,  II,  82  (1876). 

The  single  specimen  consists  of  two  elytra,  in  natural  juxtaposition 
seen  from  above.  They  have  a  brown  color,  which  is  wanting  in  certain 
places,  but  in  so  irregular  a  manner  that  it  is  doubtless  fortuitous  ;  they  are 
furnished  with  striae,  but  these,  as  well  as  all  color,  are  entirely  obliterated 
in  the  middle  of  the  wing ;  this  again  is  doubtless  a  defect  of  preservation, 
since  the  sutural  edges  of  the  elytra  are  similarly  affected ;  the  striae  are 
deep,  sharply  cut,  straight,  subequidistant,  eight  in  number,  fading  out  at 
the  apex  of  the  elytra,  the  space  between  them  smooth  and  arched. 

Length  of  one  elytron,  5mm  ;  breadth  of  same,  1.9mm  ;  distance  of  striae 
apart,  0.45mm. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 
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Family  CHRYSOMELIDyE    Leach. 
GALERUCELLA  Crotch. 


I'l.  L'.  Fi-.  31. 

Gallrrn,;-:i,i  ;nV,,i   S.-n.lcl..   i;,-|i.  l'r..-r.  <;.-ol.  Surv.  C.n,..   1-77    1-7-.   1  -.'   1-::|!  (183 

A  pair  of  rather  poorly  preserved  elytra.  parted  at  tin-  tip,  and  showing 

IK  'tween  and  through  them  the  outlines  of  the  abdominal  >e^inent>  l•epl•e-e!l!- 
a  species  of  Chrysomelidse,  which  appears  to  \»-  most  m-arlv  allied  to  tin- 
^enns  iii  \vliich  I  have  placed  it  and  to  be  about  tin-  form  of.  and  a  little 
smaller  than,  (r  maritima  LuC.  Tin-  el  vfni  an-  uniformly  piceous  throughout, 

showing  no  marks  of  lighter-colored  borders;  tin-re  an-  taint  indication-,  ,,f 
One  or  two  marginal  impressed  lines  in  their  outer  halt',  and  the  whole-  sur- 
face seems  to  have  been  very  minutely  punctate,  more  faintly  and  lim-lv 
than  in  the  existing  species  mentioned.  The  abdomen  is  verv  ln-oadlv  and 
verv  regularly  rounded,  snbovate,  and  at  h-a.-t  five  segments  of'  similar 
li'iiLTth  can  be  determined. 

Breadth  of  the  |..-iir  of    el\  tra  at    ba>e,  3.75mnl;    length  of  elytra.  .r)..".mm  : 

breadth  of  abdomen,  ."..L'.Y""  ;  len--th  of  penultimate  segment,  0.4mm. 

Nine-mile  Creek,  British  Columbia.      One  specimen.  No.  ilj     I  >r.  (>.  M. 
1  >a  wson). 


S  Geoffrey. 

CRYPTOI  r.riiAi.rs 


PI.  7,  Fij;s.  L".i,  37. 

Cryptocephalut  rr.lu*tiu  Somld.,  Hull.  I".  S.  <;.,.!.  (;.'.>k'r.  Surv.  Ti-rr.,  IV,  7'.t  (1878 

This  species  is  fairlv  represented  bv  a  pair  of  specimens  with  their 
reverses.  <  )m-  pair  exhibits  the  front,  and  by  the  drooping  of  the  abdo- 
men the  under  surface  uf  the  insect  with  expanded  el\tra  ,me  of  them 

curiously  foreshortened),  the  other  the  under  surface  only.     The  insect  N 

broadly  oval,  and,  except  in  beinjr  much  stouter,  closely  resembles  (  '  ven- 
iistu<  l-'abr.,  with  which  it  agrees  in  si/.e.  The  tlmrax,  as  ^ec-n  mi  a  front 
view,  is  arched,  and  the  proportion  of  the  h.-.id  to  the  thorax  is  ,-is  in  the 

red-lit     >pec;es    mentioned.        Tile   elvtlM.    which    are    the    parts    be.-t    |in-*erved. 
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are  rounded  at  the  extremity,  and  are  furnished  with  ten  slightly  arcuate 
rows  of  gentle  punctures,  arranged  inconspicuously  in  pairs,  besides  a 
sutural,  slightly  oblique  row  on  the  basal  third  of  the  elytra,  terminating  in 
the  margin.  This  disposition  of  the  punctures  and  the  character  of  the 
head,  sunken,  as  it  were,  into  the  thoracic  mass,  leave  little  doubt  that  the 
insect  should  be  referred  to  Cryptocephalus.  The  elytra  are  of  a  uniform 
light  horn  color,  but  the  body  is  darker.  The  body  is  more  oval  than  in 
the  parallel-sided  C.  venustus. 

Length  of  body,  4-4.5mra ;  breadth  of  same,  2.6-3.2mm  ;  length  of 
elytra,  4mm  ;  breadth  of  one  of  them,  1.8mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  4003  and  4004,  4039. 
and  4044. 

DONACIA   Fabricius. 

DONACIA    STIRIA. 
PI.  1,  Fig.  28. 

This  is  represented  by  the  mere  fragment  of  an  elytron,  but  with  a 
distinct  kind  of  sculpturing.  It  seems  to  come  as  near  D.  porosicollis  Lac 
as  any  of  our  modern  species  I  have  seen.  The  tip  is  the  part  preserved ; 
it  is  of  a  deep  blue-black  color,  with  an  excessively  fine,  microscopic,  trans- 
verse rugulation,  delicately  impressed  narrow  striae,  the  striae  minutely 
punctulate,  the  first  and  last  striae  moderately  distant  from  the  margins, 
deeply  impressed,  and  less  distinctly  punctate.  It  is  apparently  a  rather 
small  species. 

Length  of  fragment,  3.2mm;  breadth  of  same,  1.4mm. 

Interglacial  clays  of  the  neighborhood  of  Scarboro,  Ontario.  One 
specimen,  No.  14558  (G.  J.  Hinde). 

DONACIA  POMPATICA. 
PI.  1,  Figs.  33,  34. 

This  species,  of  which  there  are  several  examples  at  hand,  is  most  nearly 
allied  to  our  living  D.  pubicollis  Suffr.,  but  is  much  smaller  or  about  the  size 
of  D.  emarginata  Kii'b.  As  to  the  sculpture  of  the  surface  of  the  elytra  (the 
only  part  preserved  in  any  specimen),  it  would  be  difficult  to  say  in  what 
respect  it  differed  from  the  former' species  except  in  the  obliteration  of  the 
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markings  at  tin-  tip  of  tin-  elvtra,  which  seems  to  be  characteristic  of  the 
fossil.      Iii  color  it  varies  extremely  ;   in  one  (  No.  L  4582)  it  is  bluish  purple: 

ill  ;un»tlii-r  i  Nu.   I  l.'iiii;  i  it  is  deep  lirilliant  violet  :    still  another     No.   1  I.'.TT 
has  it  dark  metallic  green.       In  all.  tin-  colors  :in-  as  tn->li  iis  if  living.      The 
piuictiircil  sti-iir  an-  ratlicr  ilccp  and    the    whole  siirlarc  ..I'  the  el\  tra  traiis- 
\er.-,elv  wrinkled  at  the  punctures. 

Length  of  el  \tron,  :,""";    breadth,   1.4')""". 

[nterglacial  clays  of  Scarboro,  <  mtario.      Five  specimen-,  Nos.  14566, 
U/iTS,  14.r,77,  1  lf>Sl,  145K-J  ((i.  .1.  Hind. 

Family  SCARAB^EDIyE  Leach. 
TROX   Fabricius. 

OUSTALETI. 


PL  2,  Fig.  22. 
Trox  ouftaleti  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1877-187.-.  IT'.'-l-'iB  (1879). 

A  single  elytron,  well  preserved,  appears  t<>  represent  a  species  i>fTr<>\ 
of  about  the  size  of  T.  terrestris  Say,  but  with  rather  slender  elytra.  The 
elytron  is  subequal,  narniu  iiiir  rapidly  and  regularly  at  the  tip.  well  arched. 
and  was  apparently  still  more  arched  originally,  the  middle  portion  having 
a  flattened  appearance,  as  if  from  pressure,  with  a  narrow  flattened  outer 
margin;  the  surface  is  completely  and  uniformly  covered  with  thirteen  or 
fourteen  equal  equidistant  rows  of  frequent  dull  tubercles,  a>  distant  from 
one  another  in  the  rows  as  eacli  row  from  its  neighbor,  and  oli-,  .lucent 
toward  the  apex  and  the  base,  especially  towards  the  former.  In  certain 
places  there  is  a  very  slight  appearance  of  greater  prominence  to  every 
fourth  row.  which  would  hardly  be  notic.-d  if  it>  iv-.-mhlance  to  modern 
species  of  Trox  did  not  lead  one  to  lo,,k  for  it  ;  the  extreme  tip  is  broken. 
The  color  is  dark-brown,  approaching  black,  but  the  whole  central  portion 
of  a  faded  brown,  nearlv  resembling  the  natural  color  of  the  Moiie  in  which 
it  is  preM-rved. 

Length  of  elytron,    1.25  .....  :    breadth.    1  85 

Named  after  M.  Kmile  Oustalet,  of  the  .lardin  des  IMantes,  \vh..x,.  re- 
searches on  the  Tertiarv  insects  of  Auver-ne  and  Aix  are  well  known. 

Nine  Mile    ('reek,   I'.riti.-h    Columbia,      (hie    specimen.    No.    ill      1  »r    ti 
M     I  >a  \\soi  i  ! 
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APHODIUS  Illiger. 

APHODIUS  PRECUKSOR. 

PI.  l,Fig.  11. 

Aphodius  precursor  Horn,  Trans.  Amer.  Ent.  Soc.,  V,  245  (1876). 

"Elytra  smooth,  shining,  feebly  striate,  striae  shallow  but  rather  wide; 
punctures  distant,  round  near  the  apex,  becoming-  transverse  near  the  base, 
intarvals  flat,  smooth. 

"  A  species  is  indicated  of  the  size  and  nearly  of  the  sculpture  of  ruricola. 
The  scutellum  is  short.  Length  of  elytra,  .10  inch.;  2.5mm."  Horn,  loc.  cit. 

Of  this  species  three  elytra  lie  side  by  side  in  the  same  mass ;  the  middle 
one  shows  only  the  impression  of  the  striae,  being  the  reverse  of  the  left 
elytron,  which  has  been  removed  from  its  original  position  ;  this  and  the 
right  elytron  are  black,  the  striae  distinct  and  moderately  deep,  with  punct- 
ures as  described  by  Dr.  Horn.  The  striae  are  ten  in  number,  and  in  the 
middle  of  the  elytra  are  0  17mm  apart.  The  left  elytron  shows  the  upper, 
the  others  the  under,  surface.  There  must  be  some  mistake  in  Dr.  Horn's 
measurements  ;  the  best  preserved  elytron,  the  contours  of  which  are  perfectly 
preserved,  is  3.5mm  long  and  1.65mm  broad  and  the  others  agree  perfectly 
with  it  in  size. 

Upon  the  same  stone  occur  the  remains  of  a  pair  of  elytra  (PI.  1,  Figs. 
16,  17)  not  noticed  by  Dr.  Horn  in  his  paper,  but  considered  by  him  as 
belonging  to  the  same  species.  This  view  is  tenable  only  on  the  supposition 
that  the  right  elytron  (in  which  the  chitine  is  preserved  and  which  shows 
the  upper  surface)  is  imperfect,  for  there  are  but  eight  striae.  When  first 
examined  by  me  both  margins  appeared  perfect;  but  as  they  have  since  been 
damaged  I  refrain  from  further  remark  beyond  the  description  of  the  frag- 
ments and  the  expression  of  my  belief  that  they  can  not  be  referred  to  Apho- 
dius.  The  elytra,  which  are  shining  black,  appear  to  be  considerably  flat- 
tened, are  consequently  nearly  as  broad  at  base  as  in  the  middle,  and  have 
the  apical  half  rounded  rather  rapidly  and  the  apex  nearly  square ;  they 
possess  eight  distinct  striae,  made  more  conspicuous  by  bearing  frequent, 
moderately  distinct,  small,  round,  occasionally  elongate  punctures  ;  the  in- 
terspaces between  the  striae  are  0.15mm  wide,  flat  and  smooth;  the  eighth 
stria  is  confluent  anteriorly,  and  perhaps  posteriorly,  with  the  margin ;  and 
the  margin  itself  is  not  only  slightly  reflexed  but  forms  by  the  reflection 
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a  groove  very  similar  to  the  striae  and  bearing  similar  punctures  ;  tlu-n-  is 
also  a  short  ami  exceedingly  slight  ami  taint  snitellar  stria  crowded  against 
the  scutellum. 

Length  of  elytron,  3mm  ;   breadth,  1.3"". 

Not  improbably  these  should  lie  looked  IIJH.M  as  belonging  to  (  'arahida- 

Bone  caves  <.|'  Port   K.-micdv.   IVimsvlvania. 


I.atreille. 

RUI'TA. 

I'l.  s,  Fi<r.  i:». 

A  single  specimen  and  its  reverse  an-  preserved  \vitli  partially  expanded 
Strongly  arched  elytra.  l>ody  elongated  ultovate,  t\v.>  and  a  half  times 
longer  than  broad  I  lead  Mnall,  broadly  rounded  in  front,  the  eyes  (not 
shown  in  the  plate  i  moderately  lar^e,  oval,  less  than  half  as  large  as  one  of 
the  pair  of  oval  distinct  marks  in  the  middle  of  the  head  posteriorly,  which 
are  either  some  part>  beneath  showing  through,  or  ridges  or  the  l.a-es  of 
horns  on  the  upper  Mirfare.  Prothorax  about  twice  as  broad  a>  long,  taper- 
ing anteriorly  from  the  poster!  .r  edge  and  with  rounded  .sides,  the  whole 
front  border  broadly  emarginate,  the  hind  margin  scarcely  convex,  the  sur- 
face indistinctly  granulate.  Elytra  rather  heavily  striate,  the  stria'  rather 
distantly  punctate. 

Length  of  body.  :;.-l"1'":    of  middle  of  pn.tho  rax.  i  of  elytra,  •2a"n  • 

breadth  of  prothorax  in  front.  0.7"  '"'  ;    the  same  behind.    1.1""";    of  middle  of 
body,  1.3f>" 

Green  luver,  \\'\omiuur.  '  >ne  specimen.  No-.  M>  and  si  i  1  »r.  A.  S. 
Packard). 

Pll.\N.i:rs    MacLeay. 

1'llAN.I.I  >     AN  n«,'l    i 

I'l.  i,  i-'i-s.  r_'-u. 

/'/IIIH.IH-,    IIH/l./Hrl-     II..'  Vlllfl.     Kilt  .     S...      .     V.    '.'I  '. 

"  Elytra  with  feeble  stria-,  intervals  moderately  convex,  surface  sliifhtlv 

nigulo.se.     Abdomen  smooth      Length,  .  h>  inch  :    I11 

"A  Species  is  iinlicat.-.!  SOmewhal  l.ir^-.-r  tli.ui  curnilex;  the  elytral 
sculpture  is.  however,  more  m-arl\  that  of  pluto,  iuasmucii  as  the  intervals 
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are  regularly  convex,  and  the  strive  not  suddenly  impressed  at  base.  The 
remains  consist  of  an  impi-ession  with  a  small  portion  of  the  substance  of 
both  elytra  in  position,  slightly  separated  at  base  by  pressure  so  that  a 
deceptive  appearance  of  an  elongate  scutellum  is  presented ;  also  the 
impression  of  the  abdominal  segments  with  a  small  portion  of  chitinous 
substance. 

"  There  is  also  the  substance  remaining  of  the  greater  portion  of  an 
elytron  which  probably  belongs  to  the  same  species,  in  which  the  intervals 
are  moderately  convex  and  with  traces  of  a  few  punctures,  the  striae  being 
moderately  impressed  and  not  punctured."  Horn,  loc.  cit. 

The  elytra  have  seven  feeble  and  dull  stria; ;  the  surface  of  the  single 
elytron,  which  agrees  altogether  in  size  with  the  pair,  is  black  and  smooth, 
but  faintly  wrinkled  transversely.  Four  segments  of  the  abdomen  are 
shown. 

Length  of  one  of  the  pair  of  elytra,  llmm;  breadth  of  same,  5mm. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

CHCERIDIUM  Lepelletier-Serville. 

CHCERIDIUM?  EBENINUM. 
PI.  1,  Figs.  18-22. 

Cfc<m<Zi»m  f  ebeninum  Horn,  Trans.  Amer.  Ent.  Soc.,  V,  244-245  (1876). 

"  The  remains  for  which  the  above  name  is  suggested,  consist  of  the 
greater  portion  of  the  thorax,  the  two  elytra  in  a  fair  state  of  preservation 
and  a  portion  of  the  abdominal  segments.  These  may  be  described  as  fol- 
lows : 

"Thorax  nearly  twice  as  wide  as  long,  sides  feebly  arcuate,  gradually 
converging  anteriorly,  surface  sparsely  and  finely  punctate,  pleurae  longi- 
tudinally finely  strigose.  Elytra  rather  wider,  conjointly,  than  long,  sides 
moderately  arcuate  and  gradually  narrowed  to  apex,  disk  with  seven  mod- 
erately impressed  striae,  the  outer  rather  distant  from  the  margin ;  strife 
entire  and  nearly  parallel  and  equidistant.  Intervals  coarsely  but  sparsely 
punctured.  Epipleurae  sparsely  punctate.  Abdomen  with  coarse  punct- 
ures at  the  sides,  smoother  at  middle. 

"Length  of  thorax,  .07  inch;   1.75mm. 

"  Length  of  elytra,  .14  inch  ;  3.5mm. 
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"  I  have  been  really  at  a  loss  to  know  to  what  genus  to  refer  these 
remains.  They  were  at  one  time  considered  to  In-  Sapiinus,  hut  tlie  num- 
ber of  the  stria-  and  their  character  forbid  sm-li  a  reference.  Tin-  >pecies 
seems  to  have  been  ratlin-  smaller  than  our  < 'hn.-ridinm  histeroides,  but 
undoubtedly  resembled  it  in  form.  I  would  have  referred  the  remains  to 

•/ 

Canthon  near  perplexus,  l>ut  the  thorax  is  by  in>  means  that  of  the  genus." 
Horn,  loc  cit. 

The  thorax  of  the  specimen  appears  to  have  been  broken  oil'  before 
reaching  me,  as  the  description  given  by  I  >r.  I  lorn  is  inapplicable  to  anv  of 
the  fragments  before  me. 

The  pleurae  are  not  only  "longitudinally  finely  strigo.-e."  but  also 
delicately  striate  in  the  same  direction.  Aside  from  the  punctuation  the 
upper  surface  of  the  thorax  is  smooth. 

The  outer  discal  stria  of  the  elytra  is  very  widely  separated  at  base 
from  the  BUbmarginal  stria  which  runs  closely  parallel  to  the  outer  border. 

Length  of  elytron,  3.6mm;  breadth  of  same,  2""". 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

Family  PTINID^E  Leach. 

ANOBIUM  Fabricius. 

ANOBIUM  I  OVALE. 

i'l.  s,  Fi-r.  1. 

.lm</»imnf  orale  Scudd.,  Hull.  U.  8.  Geol.  Geo{pr.  Snrv.  T.-rr.,  IV.  7iVJ-7fi3  (1878). 

The  insect  evidently  appertains  to  a  distinct  genus  of  Ptinida-,  in  which 
the  sides  of  the  bodv  are  not  parallel,  but  the  bodv  tapers  posteriorly  much, 
though  not  to  the  same  extent,  as  anteriorly.  It  is.  however,  most  nearly 
allied  to  Anobium.  in  wjiidi  it  is  provisionally  placed.  It  N  about  as  l.-ir-e 
as  Endecatomua  rugosus  LeC.  The  prothorax,  viewed  frum  alio\-e.  is 

bluntlv  conical,  taperini;-  rapidly.  The  bodv  is  broadest  just  liehind  t!ie 
base  of  the  elvtra,  and  tapers  slightly  at  first,  more  rapidlv  afterward,  and 
is  rounded  posteriorly;  tlius  the  whole  bodj  has  an  ovate  outline.  The 
proiiotum  is  minut«-l\  and  very  profusely  punctulate  in  lilack,  the  punctures 

being  slightly  elongated  longitudinally,  and  appears  to  have  been  covered 

profusely  with  slight  asperities  or  a  coarse  pile  -much  perhaps  as  in  Knde- 
catomus  rugosnsi  The  elvtra,  which  are  nearlv  three  times  as  long  as 
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/ 

broad  and  taper  regularly  from  near  the  base  to  near  the  tip,  show  no  mark 
of  such  asperities,  but  are  profusely  punctate  in  black,  made  up  of  scattered 
punctse,  about  0.03mm  in  diameter,  not  altogether  irregularly  disposed, 
although  at  first  sight  having  that  appearance,  but  showing  in  many  places, 
not  uniformly,  signs  of  a  longitudinal  distribution  into  from  fourteen  to 
sixteen  rows.  The  elytra,  indeed,  resemble  those  of  Bostrychus  capucinus 
(Linn.),  but  I  am  not  aware  that  similar  markings  occur  on  smaller  Ptinidoe. 

Length  of  body,  4.3mm  ;  breadth  of  same,  2mm  ;  length  of  elytra,  3.15mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  97  (Dr.  A.  S.  Packard) 
and  4038  (S.  H.  Scudder). 

ANOBIUM  ?  DECEPTUM. 
PI.  8,  Fig-.  18. 

Anolium  deceptum  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  763  (1878). 

Another  specimen,  representing  an  elytron  only,  evidently  belongs  to 
the  same  genus  as  the  last,  and  at  first  sight  appeared  to  be  of  the  same 
species,  as  it  belongs  to  an  insect  of  the  same  size,  and  the  punctures  on  the 
elytra  are  similarly  disposed  ;  they  are,  however,  if  anything,  more  thickly 
crowded,  so  as  to  form  about  eighteen  rows  in  the  rather  broader  elytron ; 
and  not  only  is  the  elytron  broader  and  shorter  than  in  the  preceding  spe- 
cies, being  less  than  two  and  a  half  times  longer  than  broad,  but  it  scarcely 
tapers  at  all  in  the  basal  three-fifths,  and  beyond  that  more  rapidly  than  in 
the  species  last  described. 

Length  of  elytron,  3mm  ;   breadth  of  same,  1.25mm. 

Green  River,  Wyoming.     One  specimen,  No.  4086. 

ANOBIUM  LIGNITUM. 

PI.  8,  Fig.  24. 

• 

Anobium  Hgnitum  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  763  (1878). 

A  third  species  of  this  family,  with  irregularly  punctate  elytra,  is  rep- 
resented by  a  single  specimen,  giving  a  dorsal  view  of  pronotum  and  elytra. 
It  differs  generically  from  the  two  preceding  species,  and  agrees  better  with 
Anobium  proper  in  having  a  more  gibbous  and  less  conical  prothorax,  and 
in  having  the  sides  of  the  elytra  parallel  through  most  of  their  extent.  It 
is  considerably  smaller  than  either  of  the  preceding  species.  The  prothorax 
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is  one-third  the  length  of  tin-  bodv,  minutely  punctate  ami  scabrous,  taper- 
ing only  a  little  in  its  liasal  and  considerably  in  its  anterior  halt',  the  front 
well  rounded.  The  el\  tra  are  alioiit  t\\«>  and  a  half  times  longer  than 
broad,  equal  on  the  basal  two-thirds,  and  then  rounding  rapidl\p  inward,  BO 
that  the  posterior  outline  ot  the  liody  is  more  ln-oadly  rounded  than  the 
anterior  outline;  the  ehtra  are  profusely  punctate  with  little  pits,  averag- 
ing scarcely  more  than  O.O'J"""  in  diameter,  distributed  at  pretty  regular 
interval.-,  luit  not  forming  anything  like  longitudinal  series,  and  so  near 
together  as  to  be  equivalent  to  about  fourteen  rows.  The  whole  hodv  i.- 
uniformly  black. 

Length  of  body,  3.75°""  ;  of  elytra,  2.5nm;   width  of  body,  1.9"11". 

Green  River,  Wyoming.     One  specimen,  No.  1082. 

SITODKEPA  Thomson 

SlTODREPA   DEFUNCTA. 
Sitodrepa  de/uncta  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  82  (1876). 

A  single  elytron,  with  its  reverse,  is  very  poorly  preserved,  more  than 

twice  and  a  half  as  long  a.-  broad,  equal  until  near  the  tip,  which  is  rounded 
off;  it  is  traversed  by  eight  or  nine  very  slightly  impressed  and  delicate 
punctate  stri:e  o.l"""  apart. 

Length,  2.7f>""" :   breadth,   I.M«;™». 

Green  River,  \V\oming.  One  specimen,  Nos.  191  and  15206  (F.  C. 
A.  Richardson  |. 

Family  BUPRESTTD>£  Stephens. 

IMTUKSTIS   Linnc. 
Hrri;i  si  i.-  TEKTIAKIA. 

f 

\'\.  I.',  Fig.  •,•:». 
BuprentiH  trrtiar\a  Scudil.,  KI-JI.  rro^r.  (iiMil.  Snrv.  C;IM..   1877-1878,  I-'1    1-1  K     1-: 

Three  specimens  were  obtained  of  this  >|iecie.-,  all  of  them  el\  tra. 
One  shows  the  two  elytra  crossed  at  the  base,  and  a  reverse  of  this  show  > 

the  cast  of  the  upper  surface;  the  other  two  are  single  and  perfect  elytra, 
both  exhibiting  the  upper  surface,  one  in  relief,  the  other  a.-  a  ca-t.  l.ur 
they  are  not  re\erses.  'Ibis  ami  the  two  following  sp.-ci. •.-  cla.-.-ed  under 
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Buprestis  agree  closely  together,  but  do  not  seem  to  be  plainly  referable  to 
any  recent  American  genus,  although  approaching  nearest  Buprestis  or 
Ancylocheira.  They  seem  to  be  nearly  related  also  to  the  Tertiary  species 
from  Sieblos,  described  by  Heyden  under  the  name  of  B.  senecta.  For  the 
present  I  place  them  in  Buprestis. 

The  elytra  are  very  long  and  slender,  nearly  four  times  as  long  as 
broad,  equal  throughout  the  basal  two-thirds,  then  gradually  and  very  reg- 
ularly tapering  by  the  sloping  of  the  outer  edge,  the  tip  a  little  produced 
and  rounded,  and  about  one-fourth  as  broad  as  the  middle  of  the  elytron. 
The  surface  is  ornamented  by  ten  rows  of  very  distinct  stria?  with  rather 
deeply  impressed  punctse ;  these  stria?  are  a  little  sinuous  near  the  base, 
and  there  is  also  a  scutellar  stria  extending  down  nearly  one-third  of  the 
elytron  ;  the  outer  stria  unites  with  the  margin  in  the  middle  of  the  outer 
half  of  the  elytron  ;  the  three  inner  and  two  other  outer  striae  extend  to  the 
apex,  while  the  four  interior  strise  terminate :  the  inner  pair  a  little  beyond 
the  termination  of  the  outer  stria,  the  outer  pair  still  a  little  farther  toward 
the  apex,  thus  allowing  for  the  narrowing  of  the  elytra ;  the  surface 
between  the  strise  is  much  broken  by  slight  transverse  corrugations,  giving, 
with  the  punctate  strise,  a  rough  appearance  to  the  elytra.  This  species 
differs  from  the  two  following  by  the  great  slenderness  of  the  elytra  and 
the  more  delicate  tapering  of  its  tip. 

Length  of  elytron,  6.5mm  ;  breadth,  1.7mm. 

Nicola  River,  below  main  coal  seam,  British  Columbia.  Three  speci- 
mens, Nos.  48,  51  and  52,  54  (Dr.  G.  M.  Dawson). 

BUPRESTIS  SAXIGENA. 

PI.  2,  Figs.  24,  25. 
Buprestis  saxigena  Scudd.,  Eep.  Progr.  Geol.  Surv.  Can.,  1877-1878,  181B  (1879). 

This  species  is  represented  by  several  elytra  or  fragments  of  elytra, 
sometimes  preserved  by  pairs  in  natural  connection.  It  is  very  closely 
allied  to  the  last,  but  differs  from  it  in  having  the  elytra  less  slender,  the 
breadth  being  contained  about  three  and  a  half  times  in  the  length,  and  in 
the  rather  greater  coarseness  of  the  punctuation  and  transverse  corrugation. 
The  stria?  are  the  same  in  number,  but  are,  perhaps,  a  little  more  sinuous, 
and  the  scutellar  stria  is  shorter,  hardly  extending  so  much  as  a  quarter-way 
down  the  inner  margin  ;  the  other  striae,  terminate  in  much  the  same  way  as 
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in  B.  tertiaria,  but  the  seventh  stria  (from  the  suture)  frequently  runs  to,  or 
very  nearly  to,  the  tip  ;  the  extreme  tip  is  formed  precisely  as  in  B  t«-r- 
tiaria,  but  the  side-;  of  the  elvtra,  running  parallel  throughout  three-quar- 
ters of  their  length,  taper  toward  the  apex  more  abruptly  than  ID  tin-  pp 
ceding  species,  though  with  tin-  same  regularity.  This  species  stands  mid- 
wav  between  tin-  other  two  lien-  described  in  the  form  ot'  the  apical  third  of 
the  elytra. 

Length,  6. -2 ;   breadth,  1.7""". 

Nicola   River,  below  main   coal   seam,  British   Columbia.      Five   speci- 
mens,  Nos.  47  and  54,  49,  50,  55,  />•;  i  Dr.  <i.  M.  Dawson). 

BUPRESTIS    SKPULTA. 

PI.  li,  Fig.  20. 

Suprrnti*  *>-iiult,i  Sni.1,1.,  K,.p.  1'n.^r.  <;eol.  Surv.  Can.,  1877-187H.   l-li:  .  I -79). 

A  single  specimen,  >howing  the  greater  part  of  both  elytra  in  natural 
conjunction,  must  In-  separated  from  the  two  preceding  by  its  still  broad. -r 
elvtra  \vitli  more  rapidly  taperinvf  apex.  The  elytra  are  slightly  less  than 
three  ami  a  half  times  lunger  than  broad,  with  sides  parallel  throughout 
three-quarters  of  their  length,  then  suddenly  tapering,  the  extreme  tip 
shaped  as  in  the  other  species,  only  more  produced,  so  as  to  form  more  dis- 
tinctly a  kind  of  lobe,  the  outer  margin  being  very  slightly  and  roundly 
excised  just  before  the  produced  tip.  The  surface  is  perhaps  even  rougher 
than  in  the  other  species,  but  the  stria-  appear  to  lie  !.•-*  sinuous;  the  >cu 
tellar  stria  is  destrov.-d  in  both  elytra  of  the  single  specimen  bi-fon-m.-:  the 
outer  stria  terminates  as  in  B.  tertiaria,  but  the  inner  pair  of  the  middle 
series  of  stria-  is  here  the  longer,  extending  barelv  to  the  tip  of  the  outer 
stria,  while  the  outer  pair  is  a  little  shorter;  the  produced  tip  of  the  elytra 
is  a  little  shorter  than  in  the  preceding  species,  but  similarly  roun.k-d 
apically. 

Length  of  elytron,  C.7""" :    breadth,  '2ma. 

Nicola    River,  below    main    coal    seam,   British    Columbia.      One  speci- 
men, No.  63  >  I 'r.  ('•.  M.  hawson). 
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Family  ELATERID^E  Leach. 
OXYGONUS  LeConte. 

OxYGONUS    MORTUUS. 

PI.  5,  Figs.  110,  111. 
Oxygonus  mortuus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  81  (1876). 

The  single  elytron  and  its  reverse  obtained  is  slender,  the  humeral 
angle  well  rounded,  the  outer  edge  apparently  a  little  marginate ;  it  is 
almost  equal  until  near  the  tip,  when  it  tapers  to  a  point.  This  peculiarity 
leads  me  to  refer  it  to  Oxygonus,  although  the  apex  is  not  produced  so  much 
as  in  recent  species  of  that  group.  It  is  furnished  with  eight  equidistant, 
rather  strongly  impressed,  but  delicate  strias,  that  nearest  the  suture  almost 
incroaching  upon  the  margin ;  these  striae  are  equidistant  anteriorly  and  in 
the  middle,  but  posteriorly  they  converge  toward  each  other. 

Length  of  elytron,  4.55mm ;  breadth,    1.72mm  ;  distance  of  striae  apart, 

Q  2mm 

Fossil  Canon,  White  River,  Utah.     One  specimen  (W.  Denton). 
CORYMBITES  Latreille. 

COEYMBITES  VELATUS. 
CorymUtes  velatits  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  81  (1876). 

A  single  specimen,  with  its  reverse,  found.  The  head  and  prothorax 
are  gone,  but  both  upper  and  under  surface  of  the  rest  of  the  body,  includ- 
ing the  elytra,  may  be  seen  in  each  impression  with  nearly  equal  dis- 
tinctness. The  insect  appears  to  have  been  about  the  size  of  C.  mediaims 
(Germ.),  but  more  closely  allied  in  form  to  C.  splendens  (Ziegl).  The  legs 
have  been  destroyed,  but  the  middle  and  hind  coxal  cavities  may  be  seen. 
The  elytra  are  of  the  length  of  the  abdomen,  acutely  angled,  almost  pointed 
at  the  tip,  and  furnished,  near  the  outer  edge  with  a  broad  and  shallow  fur- 
row, whose  outer  limit  is  abrupt  and  thus  well  marked.  Besides  this  the 
elytra  are  faintly  and  distantly  striate,  with  five  or  six  rows  of  striae,  and 
the  mesosternum  and  metasternum  are  very  delicately  granulate. 

Length  of  fragment,  f>mm ;  breadth,  3mm ;  distance  between  anterior 
edges  of  middle  and  hind  coxae,  1.75mm. 

Green  River,  Wyoming.  One  specimen,  Nos.  137  and  15249  (F.  C. 
A.  Richardson). 
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CllVITuIIVI'Nl'S  Escbscholtz. 
-  '  TKKKESTRIS. 


I'l.  2,  Fi£.  :«». 

CntittoliypnusT  terratris  Scudd.,  Rop.  Progr.  Gool.  Snrv.  Can.,  1877-  1  -7-.  181  -T'J). 

s 

A  single,  very  nearly  perfect,  elytron,  broken  slightly  at  tip-  1> 
which  belongs,  with  little  doubt,  to  the  Elateridre,  is  provisionally  referred 
to  this  genus.     The  form  of  the  elytron  is  as  in  C.  planatus  Le('.,  which  is 
slightly  larger  than  the  fossil  species.     The  surface  is  very  minutely  pnnc- 
tato-rugose,   ami  the   striie  are  sharp  and  clearly  defined.     In  nearlv  all 
Klaterid.-e  the  fourth  stria  from  the  suture  unites  with  the  third  rather  than 
with  the  fifth,  although  it  often  runs  independently  to  the  tip.     In  (  Yvpto- 
hypnus  then.-  appears  to  he  more  latitude,  nearly  any  of  the  stria-  un 
with  either  of  their  neighbors  ;   and  in  this  species  the  fourth  unites  with 
the  fifth  some  distance  before  the  tip,  while  the  first  three  run  to  th> 
tremity  of  the  el  vtron,  and  the  sixth,  seventh,  and  eighth,  following  tip- 
curve  of  the  outer  margin,  terminate  near  the  tip  of  the  third  >tria. 

Length  of  elytron,  5.5mm  ;  breadth,  1.75mm. 

Nicola    River,  below  main  coal  seam,  British  Columbia.     Oil' 
men,  No.  59  (Dr.  G.  M.  Dawson). 

From  the  same  locality  were  brought  the  remains  of  another  in- 
consisting  of  the  metaaternal  plates,  one  side  complete,  the  other  broken, 
and  plainly  belonging  to  the   Elateridae.      The  perfect  side  agrees  so  well 
with  the  same  part  in  Cryptoliypims   planatus    Le(J.  that  I  refer  it  to   tip- 
fossil  s|  .....  P  -  above  described,  which  its  si/.e  render-^  eiitiivK  Me.      It 

is,  however,  relatively  longer  than  in  (  '.  planatus,  the  perfect  half  being 
about  a  third  longer  than  broad,  not  including,  of  course,  the  side  pi. 
which  an-  not  preserved.  The  surface  is  densely  and  rather  heavily  punc- 
tate, more  deii>elv  and  perhaps  less  deeplv  next  the  coxal  cavitie-  ;  the 
median  liip-  (separating  the  two  lateral  halves  of  the  whole  iiietasternum  ) 
is  very  deep!  v  impr  ------  I.  but  the  furrow  dies  out  anteriorlv  in  the'  pn 

tioll    betueeli    the   co\;c. 

Length  of  iiP'tasternum,  L'.!"1"1. 
VOL    \lll  -  •'>_' 
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EPIPHANIS  Eschscholtz. 
EPIPHANIS   DELETUS. 

PL  5,  Figs.  113,  114. 
Epiphanis  deletus  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  80-81  (1876). 

On  account  of  the  structure  of  the  antennae  and  general  resemblance  of 
this  insect  to  Epiphanis  cornutus  Eschsch,  I  have  placed  it  in  the  same 
genus ;  but  the  form  of  the  prothorax  differs  somewhat  in  the  two  species. 
The  head  is  moderately  large,  subquadrate,  the  antenna?,  moniliforni,  com- 
posed of  twelve  (preserved)  equal  joints.  The  thorax  is  nearly  quadrate 
with  straight  sides,  the  front  lateral  angles  rectangular,  the  front  border 
straight  or  scarcely  concave,  the  hind  border  slightly  angulate  ;  the  elytra 
are  slender  and  taper  from  the  middle  backward ;  they  are  too  poorly  pre- 
served to  show  the  markings. 

Length,  5mm;  breadth,  1.52mm  ;  length  of  head,  0.94mm ;  breadth  of 
same,  0.96mm  ;  length  of  prothorax,  1.1 2mm;  breadth  of  same,  1.2 4ram  ;  length 
of  elytra,  2.85mm;  breadth  of  same,  0.76mm  ;  length  of  antennae,  1.6mm;  of 
sixth  joint  of  same,  0.13mm. 

Fossil  Canon,  White  River,  Utah.     One  specimen  (W.  Dentou). 

ELATERHXJ;  1  sp. 
PL  2,  Fig.  28. 

Elattriila:?  sp.  Scudd.,  Krp.  Prog]-.  Gi-ol.  Surv.  Cau.,  1877-1B78,  182B  (187U). 

In  the  Collection  of  the  Geological  Survey  of  Canada  there  is  an  elytron 
with  the  base  nearly  destroyed  which  resembles  in  striation  the  Hydro- 
philidae,  but  is  far  too  elongated  to  belong  to  that  family,  resembling  rather 
the  Elateridae.  It  is  so  imperfectly  preserved  that,  perhaps,  a  nearer  determi- 
nation is  impossible  at  present.  There  are  eight  rather  faintly  impressed  but 
distinct  stria?,  the  outermost  a  little  more  distinct,  especially  toward  the  tip. 

Width  of  elytron,  1.25mm ;  its  apparent  length,  4.5mm. 

Nicola  River,  below  main  coal  seam,  British  Columbia.  One  specimen, 
No.  60  (Dr.  G.  M.  Dawson). 


(  <>u:oi'Ti:i;A— MTinri.m.E.  l'.r.» 

Family  BYRRHID^E  Leach. 

NOSOl>KXI>l;<>NT  Latreille. 

NOSODENURON    TRITAVUM. 
I'l.   7,   Fitr.  30. 

A  single  spec! ii  is  preserved,  a  little  larger  and  a  littl«-  stouter  than 

inn-  N.  nnicolor,  and  which  shows  the  under  surface  of  the  bodv  with  tin- 
head  In-lit  under  and  with  the  elytra!  markings  showing  through  to  a  certain 
extent.  The  hend  appears  to  be  siiiuuth;  four  segments  are  shown  In-hind 
the  hind  ro\;e,  occupying  about  one-third  of  the  abdomen,  and,  exn-p- 
fur  the  sli-htlv  longer  posterior  segment,  of  equal  length  and  all  unifunnlv, 
profnseh -,  and  miniitt.-ly  punctate.  The  elytra  show  here  and  there  si-n- 
of  faintlv  impressed  distant  stria-,  which  do  not  appear  on  tin-  plate. 

Length  of  I)M.ly,  5'um:  breadth,  3.6mm  ;  distance  apart  of  elytral  strue, 

A    .)tlllrl 

Green  River,  Wyoming.     One  specimen,  No.  86  (Dr.  A.  S.  Packard 
Family  NITIDULIDyE  Leach. 
1'HEXOLIA  Erichson. 
PHKNOLIA  INCAPAX. 

Pi.  7,  Fig.  23. 

I'heiiolin  iiic'iiiiuc  Scudd.,  Bull.  U.  S.  Gcol.  Googr.  Surv.  Terr..  II 

Represented  milv  l>y  a  single  specimen  and  its  reverse,  showing  the 
under  siiri'aci-  .if  th.-  ln.dy,  tnnn  which  the  app.-nda--.-s  ha\-.-  been  torn.  It 
cl.i^.-lv  n-s.-iiil>les  in  si/..-,  form,  and  tin-  relation  of  the  parts  P.  gro".i 
i  Falir. ),  litit  ditl'.-rs  from  it  in  the  character  of  the  under  surface  of  tin-  l>odv, 
which  in  the  fossil  species  is  very  minutely  and  very  faintly  punctulate, 
and  the  posterior  edifes  of  the  seinm-nts  are  not  raised. 

Length  of  fragment,  5  •!'  abdomen,  2.3""n;  breadth  of  sain.-,    i 

(Ji-e.-n    Ki\.-r.  Wyoming.     One  specimen,  Nos.  133  and   l.T_!"l      1 
A. 
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PROMETOPIA  Erichson. 

PROMETOPIA  DEPILIS. 

PI.  2,  Fig.  29. 
Prometopia  depilis  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1875-1876,  278-279  (French  ed.,  308-309)  (1877). 

This  beetle  appears  to  belong  to  the  Nitidulidse,  but  where  it  should 
be  generically  located  is  a  matter  of  some  doubt.  It  resembles  most  among 
our  American  forms  the  genus  in  which  I  have  provisionally  placed  it,  but 
so  few  really  generic  features  remain  that  one  can  judge  by  little  other 
than  accessory  characters.  The  head  is  wanting  and  the  thorax  is  broken, 
and  though  exhibiting  the  under  surface,  the  markings  of  the  elytra  can 
be  readily  seen,  as  is  frequently  the  case  in  fossil  beetles.  The  form  of 
the  elytra  and  scutellum  is  precisely  that  of  Prometobia  sexmaculata, 
excepting  that  the  base  ofthe  elytra  is  more  distinctly  angulate ;  beneath, 
the  elytra  are  expanded  just  as  there,  and  punctured  in  much  the  same 
irregular  and  minute  manner,  but  equally  so  at  the  extreme  border 
beneath,  instead  of  being  furnished  at  this  point  with  transverse  rugae ;  the 
punctures  are  0.028mm  in  diameter,  and  do  not  give  origin  to  hairs;  the 
elytra  are  dark  castaneous,  and  have  a  dull  ridge  along  the  sutural  margin. 
The  thorax  is  black  and  proportionally  shorter  than  in  Prometopia,  but 
otherwise  it  appears  to  have  the  same  form,  although  the  characteristic  lat- 
eral projections  of  the  front  border  are  broken  off,  only  the  slightest  indica- 
tion of  that  on  the  left  side  appearing  in  a  portion  of  the  curve  of  the'  front 
border.  The  thorax  is  more  minutely  punctate  than  the  elytra,  and  the 
punctie  are  connected  by  the  slightest  possible  impressed  lines,  giving  it 
somewhat  of  a  corrugated  appearance ;  a  few  of  the  abdominal  segments 
may  be  seeji,  the  pygidium  extending  just  beyond  the  elytra;  all  these 
joints  are  black,  smooth,  and  shining,  without  trace  of  hairs  or  punctures. 

Length  of  fragment,  ,r>.5mm;  length  of  middle  of  thorax,  1.25""";  breadth 
of  same,  3.2mm;  length  of  elytra,  3.75miu;  breadth  of  united  elytra,  3.35""". 

Quesnel,  British  Columbia.    One  specimen,  No.  24  (Dr.  Gr.  M.  Dawson). 
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Family  CRYPTOPHAGID>£  Kirby. 

ANTIIKl;<)|MI.\<;rs  Latreille. 

ANTHKROPHAGUS  PRISCUS. 

1M.  7,  Fiys.  -'4,  3",. 

dntheropha  Scudd.,  Bull.  U.  S.  Gcol.  Geo(,'r.  Surv.  Terr.,  II,  79-80  (I--7i;>  :   in/iit.-l,  ll;imll>.  ,1. 

Palicont.,  I,  ii,  TJ'J,  Fig.  lOr.l  (1885). 

Several  specimens,  representing  cither  the  upper  or  the  under  surl'arc  ui' 
the  body,  havr  been  obtained.  They  resemble  A.  ochraceus  Melsh.  in  general 
apju-araiicc.  The  head  is  nearly  as  broad  as  the  thorax  and  well  rounded  ; 
the  eyes  an-  almiit  circular,  0.1 1""°  in  diameter;  the  mandibles  an- sti>ut, 
about  twice  as  long  as  their  breadth  at  base,  tapering  but  slightly;  tin- 
laliiiini  is  narrow.  'I'hc  pmthorax  is  about  twice  as  broad  as  lung.  snio..th, 
tin-  Front  border  slightly  ronrave  above,  rather  strongly  concave  belu\\.  tin- 
sides  gently  and  regularly  convex,  the  anterior  angles  rectangular,  tin-  : 
tenor  ],-->  |iroiuiin-nt,  the  hind  border  broadly  convex.  The  pro>tenium 
and  the  other  sternal  portions  of  tlie  thorax  seem  to  be  delicatelv  gran- 
ul(»e  ;  the  middle  coxa}  are  about  equidistant  from  the  others.  <>r  perhaps 
slljliiK  closer  to  the  hind  pair,  and  the  fore  coxce  are  more  close] \-  appi 
imated  In  each  oilier  tlian  tin-  <  itln-r-,  tieing  separated  liy  less  than  their 
own  widtli.  Tin-  scute-Hum  is  small,  scarcely  longer  than  broad.  'I'll,, 
elvtra  are  smooth,  equal,  tap.-rini:  onlv  near  tlie  tip,  the  extremitv  nf  each 
independently  and  roundly  pointed. 

Length,  3.2""" ;  breadth,  UJ.V ;    l.readth  of  head,  l.Oo"""  ;  of  prothorax, 

1.5:; ;   length  of  same,  0.75""";  of  elytra,  LM "'    ;    l.ivadth  of  same,  0.9""". 

(ii-een     Ki\er,    \\'\  Mining.        l-'oiir   specimens,    N'os.    4191,    151;")L'    and 
L5143,  L5202,  L5252    Richai-dson,  Bowditch,  Scudder). 

Family  CUCUJID^:  Stephens. 
PARANDRITA   LeConte. 

l'\IC.\M>l;l  I  A     VKST1TA. 

I'l.  7,  I'i-.  II. 

i:.-d\-  -lout.       Head  cjuadrale.  twice  as  liroa.l  aa  U>Hg,  the  posterior  ami 
lateral  margin-  .-traiglit,  the  Iroiil  margin  lietweeu  the  bases  of  the  antennae 
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made  of  three  nearly  equal  emarginations,  one  at  the  base  of  each  mandi- 
ble, and  one,  slightly  broader,  the  emargination  of  the  labrum.  These 
scarcely  show  on  the  plate,  where  the  anterior  edge  wrongly  appears,  espe- 
cially on  the  left  side,  to  be  somewhat  in  advance  of  the  front  margin  of 
the  eyes.  Mandibles  large,  stout,  nearly  as  long  as  the  head.  Eyes  small, 
circular,  situated  with  the  antennae  at  the  anterior  angles  of  the  head,  as 
distant  as  possible  from  the  prothorax.  Prothorax  slightly  broader  than 
the  head  and  of  the  same  shape,  excepting  that  the  posterior  angles  are 
broadly  rounded  and  so  not  closely  connected  with  the  elytra,  the  humeral 
angles  of  which  are  also  rounded.  These  are  slightly  broader  than  the 
prothorax,  somewhat  longer  than  the  rest  of  the  body,  entire,  with  parallel 
sides  They  are  weakly  and  distantly  striate,  the  striae  marked  by  sparsely 
arranged  erect  seta;  about  as  long  as  the  interspaces.  Similar  setae  are 
scattered  sparsely  over  the  head  and  prothorax  and  even  the  base  of  the 
mandibles. 

Length  of  body,  7mm ;  of  head  and  mandibles,  1.75mm;  of  prothorax, 
1.2mm ;  of  elytra,  4mm  ;  breadth  of  head,  2mm  ;  of  prothorax,  2.35mm ;  of  ely- 
tra, 2.65mm. 

This  species  differs  so  much  in  its  general  aspect,  and  especially  in  its 
comparative  breadth,  the  great  breadth  of  the  head,  and  the  squareness  of 
the  prothorax,  from  P.  cephalotes  LeC.,  with  which  I  have  especially  com- 
pared it,  that  I  have  hesitated  somewhat  to  place  it  in  the  same  genus. 
Casey  does  not  recognize  the  generic  distinction  of  Parandrita  from  Lsemo- 
phlosus,  but  if  this  fossil  be  considered  a  member  of  the  group  there  can  be 
little  doubt  of  its  value. 

Green  River,  Wyoming.  Four  specimens,  Nos.  87  (Dr.  A.  S.  Pack- 
ard) ;  83,  85,  95  (Prof.  L.  A.  Lee). 

Family  EROTYLID^E   Leach. 
MYCOTRETUS  Chevrolat. 

MYCOTRETUS    B1NOTATUS. 

Tl.  7,  Fig.  30. 

Mycotnliia  linoiata  Scudil.,  Bull.U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  763-764  (1878);  in  Zittel,  Handb.  d. 

Palreont.,  I,  ii,  800,  Fig.  1053  (1885). 

A  single  specimen  with  its  reverse  represent  the  dorsal  aspect  of  this 
species,  which  closely  resembles  M.  sanguinipennis  Lac.  in  shape.  It  is, 
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however,  a  little  smaller,  tin-  tli«ir.-i\  tapers  less  rapidly,  and  the  elytra  are 
not  striate.  The  head  is  badly  preserved,  being-  crowded  under  the  thorax  ; 
it  appears,  however,  to  be  very  small,  about  half  as  broad  as  the  thorax, 
with  ;i  broadly  rounded  front,  large  eyes,  and  a  dark  color.  The  thorax  is 
about  two  and  a  half  times  broader  than  long,  with  slightly  convex  sides, 
regularly  tapering  toward  the  apex,  but  not  so  rapidly  as  would  seem  tn  \«- 
required  tor  so  proportionally  narrow  a  head;  the  front  border  hroadlv 
concave,  the  hind  border  very  obtusely  angulate,  scarcely  produced 
broad  triangle  in  the  middle  ;  the  surface  is  of  a  light  color,  very  minutely 
and  profusely  punctulate,  the  hind  borders  faintly  marginate,  the  margin 
black  and  punctate.  The  elytra  are  more  elongate  than,  and  do  not  tap-  r 
so  rapid! v  as,  in  M.  sanguinipennis ;  they  are  of  the  color  of  the  thorax, 
even  more  delicately  punctulate  than  it,  with  two  small,  short,  black,  longi- 
tudinal, impressed  dashes  just  outside  the  middle,  and  just  before  the  end 
of  the  basal  third  ;  the  basal  edge  of  the  elytra  is  marked  in  black,  much  as 
the  posterior  border  of  the  pronotum ;  and  the  scutellum  is  small,  owing 
to  the  encroachment  of  the  median  prolongation  of  the  prothoraz. 

Total  length,  3.o"ini ;  length  of  thorax,  O.Gmm  ;  of  elytra,  2.5mm  ;  'breadth 
of  head,  0.75""";  of  thorax  in  front,  1.2nni;  behind,  1.45mm;  of  elytra  at  the 
spots,  2.1mm. 

Green  River,  Wyoming.     One  specimen,  Nos.  3990  and  4015. 

Family  STAPHYLINID>£    Leach. 
OXYTELUS  Gravenhorst. 

OXYTELCS    PKISTINU8. 

PI.  5,  Figs.  118-120. 
OiyleluH  pristinui  Scndil.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  79  (1876). 

A  single  lairlv  preserved  specimen,  but  of  which  none  of  the  append- 
ages excepting  tlie  elvtra  are  viable.  Apart  from  the  labral  prolongation, 
which  is  as  in  other  species  of  <K\telus,  the  head  is  snbquadrate,  .-lightly 
broader  than  loii-\  the  eyes  <-cciip\  ing  the  whole  lateral  outline  and  but 
little  convex  ;  the  Mitiiral  divisions  of  the  under  snrlacc  >ho\\  through  upon 
the  upper  -ill-face  u  1 1  id  i  i>  exposed  to  view),  obscuring  .-oine\\  hat  the  parts 
above.  Til.'  pr.ith'ira\  i,  soni"wh:lt  injured.  Iril  Was  evidentlv  Slthipl.ld 
a  little  lu-oader  than  the  head,  u.-arlv  a  third  broader  than  long,  the  front 
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border  slightly  concave,  the  outer  margin  a  little  convex,  the  posterior 
angles  and  posterior  border  exactly  as  in  Oxytelus  rugosus  (Grav.)  ;  the 
surface  is  delicately  punctulate  as  in  the  species  named,  and  there  is  a  very 
slight,  shallow,  and  broad  median  longitudinal  sulcation,  whose  walls,  how- 
ever, are  not  elevated  into  ridges,  as  usual  in  the  species  of  Oxytelus.  The 
right  elytron  is  expanded,  and  is  therefore  in  the  most  favorable  position  for 
examination;  it  is  more  than  half  as  long  again  as  broad,  the  humeral 
angle  well  rounded  off,  the  outer  margin  very  gently  convex,  the  apex 
squarely  truncate  but  slightly  convex ;  the  surface  is  covered  rather  pro- 
fusely and  uniformly  with  shallow  circular  punctures  resembling  those  of 
the  prothorax,  and  averaging  about  0.04mm  in  diameter.  The  abdomen  is 
much  as  usual  in  Oxytelus,  the  sides  slightly  convex,  and  the  tip  of  the 
abdomen  bluntly  and  rather  regularly  rounded ;  it  was  evidently  furnished 
rather  abundantly  with  very  fine,  short  hairs. 

Length  of  body,  4.2mm;  of  head,  0.78mm;  breadth  of  same,  8mm ; 
length  of  eyes,  0.54mm ;  breadth  of  same,  0.1Smm;  length  of  prothorax, 
0.72mm;  breadth  of  same,  0.9mm  ;  length  of  elytra,  1.22mm ;  breadth  of  same, 
0.75mm  ;'  breadth  of  abdomen,  1.16mm. 

Chagrin  Valley,  White  River,  Colorado.     W.  Denton. 

BLEDIUS  Leach. 

BLEDIUS  ADAMUS. 

PI.  8,  Fig.  10. 
medius  aflamus  Scndtl.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  762  (1878). 

A  rather  poorly  preserved  specimen  shows  the  dorsal  view  of  the  body 
without  the  legs  or  antenna'.  It  is  of  about  the  size  of  B.  annularis  LeC., 
and  resembles  it  in  general  appearance,  but  seems  to  have  shorter  teg- 
mina,  although  these  are  obscure  ;  it  is  also  a  rather  slenderer  species.  The 
head  is  large,  as  broad  as  the  thorax,  with  rather  large  eyes.  The  thorax 
is  quadrate,  and  the  elytra  together  quadrate,  and  of  the  same  size  as  the 
thorax.  The  abdomen  beyond  the  elytra  is  as  long  as  the  rest  of  the  body; 
apically  it  expands  somewhat,  and  the  extremity  is  shaped  as  in  the  species 
mentioned. 

Length  of  body,  4.4mm;  breadth  of  thorax,  0.75mm. 

Green  River,  Wyoming.    One  specimen,  No.  4081. 


roi.l.i.l'l  KKA-STAI'ir,  UMD  B.  ."il  U 

Ul.LMi  s    i, I.  \riATUS. 
1M.   1,   I'i-.  :',-,. 

Allied  to  B.  brevidens  LeC.     A  single  elytron,  about  twice  as  long  as 
liruail.  tin-  silica  almost  parallel  and  straight,  slightly  broader  than  <•!-• 
just  before  tin-  tip,  the  apical  margin  straight,  not  inclined,  tin-  outer  p" 
rim-  an^le   Lfently  rounded,  the  outer   border  slightly,  the  inner  >r;nv«-lv. 
margined,  tin-   dellexed  portion  of  the  outer  margin   narrow,  t-<|ual.  ti-nni- 
natiiiLT    at    tin-   middle   of  the  outer  half.     Texture  delicate,  the   sm: 
slightly,   irregularly,   and   not  very  closely  punctate.     A  very  small   and 
ratlu-r  broad  sciitelhnn  is  indicated  by  the  shape  of  the  inner  basal  an 
which  is  imt  ijiiite  accurately  given  on  the  plate. 

Length  of  el\  iron,  1.!)""";  breadth,  1.1 Inm. 

Interglacial   clavs  <if  tin-    neiglihorhood   of    Scarboro,    Ontario.      <  die 
specimen,  No.  14540  (G.  J.  Hinde.) 

OXYPORUS  Fabricius. 

OXYPORUS   STIRIACUS. 
I'l.   1,   Fig.  3«. 

A  single  elytron,  less  than  twice  as  long  as  broad,  somewhat  broken  at 
the  base,  with  verv  straight  and  almost  parallel  sides,  enlarging  to  th--  l< 
pos.Mhle  degree  apically.     It  is  a  rather  small  species,  of  delicate  texture, 
with  smooth,  unsculptured  surface,  except  for  the  slightlv  impressed*  lines 
which  follow  the  sutnral  and  outer  margins,  giving  a  thickened  appear. 
to  either  edge.     The  outer  margin  is  gently  and  regularly  convex,  the  out.  r 
posterior  angle  gently  rounded,  and  the  d.-ll,-\ed    portion  of  the  outer  mar- 
gin ver\    narrow,  eijiial,  and  reaching  as  far  as  the  roumled  apical  part 

Lei i-th  of  elytron,  1.8""";   breadth,   l.ll"UIU. 

Interglacial   clays  of  Scarboro.  Ontario.     One  specimen,  No.   1 '. 

C.    .1.    Ilillde    . 

LATIII.'omr.M   (Jravenhorst. 

L.\ri[l;o|;iiM     Al'.x'KSSrM. 

IM.  s.  Figs.  15,  L'l. 

••,i/i  i  inn  ii '•  1,1,1.,  linii,  ii.  :•'!    i- 

Two fragmentary  specimens  were  taken  In  Mr.  Kichanl-on  neai  '; 

Kiver    Crossing,     \V\oming.      The    head    is    .Mn.'.itli,    sulnjuadrate,    ln' 
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than  long,  with  slightly  convex  sides  and  hind  border,  the  eyes  of  medium 
size,  obovate,  a  little  in  advance  of  the  middle  of  the  head.  The  prothorax 
is  smooth,  as  broad  as  the  head,  shaped  quite  as  in  L.  elongatum  (Linn.), 
the  sides  straight,  the  anterior  angles  rounded  off,  the  whole  posterior 
border  well  rounded.  The  abdomen  is  also  as  in  the  species  mentioned, 
with  rounded,  tapering  tip,  but  the  elytra  are  shorter,  being  barely  as  long 
as  the  prothorax,  with  rounded  apices. 

Length  of  body,  6.25raui ;  of  head,  0.9Gnim  ;  of  eyes,  0.25mm  ;  breadth 
of  head,  1.02mm  ;  length  of  prothorax,  1.16mm;  of  elytra,  1.05mm ;  breadth 
of  abdomen,  1.2rara. 

The  above  is  the  original  description  of  the  species.  Since  then  other 
specimens  have  been  found  by  Dr.  Packard  and  myself,  some  of  which  are 
better  preserved.  These  show  that  the  head  is  of  about  equal  length  and 
breadth,  well  rounded,  and  with  the  surface  slightly  granular,  as  is  also 
the  prothorax ;  the  last  is  of  a  very  short  oval  shape,  with  regularly 
rounded  sides,  scarcely  more  prominent  anteriorly  than  posteriorly. 

Green  River,  Wyoming.  Seven  specimens,  Nos.  5,  155b  (F.  C.  A. 
Richardson);  84,  94  (Dr.  A.  S.  Packard);  3987,  4049,  4088  (S.  H.  Scudder). 

LATIIEOBIUM  INTEKGLACIALE. 
PI.  1,  Fig.  38. 

A  single  elytron  indicates  a  species  nearly  as  large  as  L.  grande  LeC., 
but  with  coarser  sculpturing  than  is  common  in  this  genus  and  more  as  in 
Cryptobium  ;  but  in  the  latter  genus  the  posterior  margin  is  outwardly  pro- 
duced. The  inner  basal  angle  indicates  a  pretty  large  scutellum.  The 
elytron  is  of  nearly  uniform  width,  with  a  nearly  straight  outer  margin  but 
gently  rounded,  the  greatest  width  close  to  the  tip  ;  the  posterior  outer  angle 
is  rounded  off  and  the  posterior  margin  straight.  The  deflexed  portion  of 
the  outer  margin  is  narrow,  subequal,  rapidly  tapering  just  before  its  termi- 
nation, extending  just  beyond  the  middle  of  the  apical  half  of  the  elytron ; 
inner  margin  simple.  Texture  dense,  the  surface  of  elytron  coarsely,  rather 
shallowly,  and  not  very  closely,  irregularly  punctate,  and  marked  besides  by 
four  or  five  short,  shallow,  irregular,  longitudinal  grooves  just  within  and 
before  the  middle. 

Length  of  elytron,  2.5mm  ;  width  of  upper  surface,  1.25mm. 

Interglacial  clays  near  Scarboro,  Ontario.  One  specimen,  No.  14555 
(G.  J.  Hinde). 
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LEISTOTROPIIUS  Perty. 

LEISTOTROPHUS  PATRiARcnicus. 
Pi.  5,  Fitr.  112. 

I  :  intotrophut  patriarchiciw  Scndd.,  Bull.  U.  8.  Geol.  GCORT.  Snrv.  Terr.,  II,  78-79  (187C). 

A  single  greatly  crushed  and  ill  defined  specimen.  Above,  tin-  In  -ad 
is  broader  than  long,  the  front  very  broadly  and  regularly  rounded,  the 
j;i\vs  |imjccting  triangularly  beyond  it;  the  eyes  are  large,  nearly  as  long 
;i>  tin-  head  and  just  as  long  as  the  width  of  the  space  between  them;  tin- 
whole  head  is  minutely  and  uniformly  granulate.  The  collar,  which  is  not 
granulate,  is  of  the  same  width  as  the  part  of  the  head  between  the  eyes, 
and  al»  nit  halt'  as  long  as  the  head;  on  one  side  of  and  in  direct  connection 
with  this  are  some  crushed  fragments,  apparently  of  one  of  the  fore  coxa; 
and  femora,  which  distort  its  appearance.  The  prothorax  is  of  about  the 
size  of  the  head,  quadrate,  with  rounded  corners  and  a  slight  elevated  rim, 
without  punctures  or  granulations.  The  elytra  are  very  short,  broader 
than  long,  quadrate,  squarely  truncate  at  the  tip,  leaving  no  signs  ,,f  ;,n 
exposed  scutellum,  faintly  and  distantly  punctulate.  The  outline  of  tin- 
middle;  coxa'  is  impressed  through  the  remains  of  the  insect,  showing  them 
to  be  shaped  as  in  Creophilus  and  Leistotrophus.  The  abdomen  is  as  broad 
as  the  thorax,  not  much  longer  than  broad,  broadly  rounded  apirallv,  fur- 
nished with  hairs  on  the  upper  surface  and  apical  tufts  as  in  Creophilus 
villosiis  (<!rav.  );  there  are,  however,  no  signs  of  punctulation. 

Length  of  fragment,  12mm  ;  of  head,  2.5mm  ;  breadth  of  same,  3.75mm  ; 
length  of  eyes,  2""";  breadth  of  same  (as  seen  from  above),  0.88ram  ;  length 
of  tegmina,  1.75"'m;  breadth  of  same,  2"""  ;  breadth  of  abdomen,  3.8mm; 
1.  -i  i  --til  <it'  middle  femora,  i'.3"""  ;  breadth  of  same,  0.65™'";  length  of  middle 
coxae,  2.f>""";  breadth  of  same,  l.lmm;  length  of  hind  femora,  2mm  ;  of  hind 
tibia-,  2.{ 

White  River,  near  the  Colorado-Utah  boundary.     One  specimen     \V 
Denton). 


S  Stephens. 

The     two     Sperirs    de.M-rihed     llel'e    iVolll      Fl<  >ri-sal  it     diller    ri  Hisideral  >1\ 

t'nnii  i-arli  other  in  general    appearance,  l)iit  apjiear  tn    lie  -trurtural!  \    -imi- 
lar.      Tln-y  diller,  one  more    m;nk<-ill\    than    the  other,  from  modern  -)>• 
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of  the  genus  in  the  great  brevity  of  the  antennae  and  of  their  separate  joints, 
as  well  as,  so  far  as  can  be  seen,  in  the  shortness  and  stoutness  of  the  legs. 

QUEDIUS    CHAMBERLINI. 
PL  16,  Fig.  8. 

Head  moderately  large,  ovate,  with  a  slightly  constricted  neck. 
Antenna?  considerably  longer  than  the  head,  reaching  about  to  the  middle 
of  the  thorax,  the  third  joint  a  little  longer  than  the  second,  scarcely 
increasing  in  "breadth  apically,  the  last  joint,  no  broader^  than  the  penulti- 
mate and  scarcely,  if  at  all,  longer  than  broad.  Prothorax  fully  as  long  as 
the  head  and  narrower  than  long,  subequal,  smooth,  and  black.  Legs 
shorter  and  stouter  than  in  our  smaller  species  of  Quedius,  but  otherwise 
similar.  Elytra  longer  than  the  prothorax,  of  the  same  color  and  densely, 
finely,  and  briefly  pilose.  Abdomen  black,  narrowing  posteriorly,  the  part 
beyond  the  elytra  longer  than  the  rest  of  the  body. 

Although  longer  than  in  the  other  species  of  Quedius  here  described, 
the  antennae  are  still  markedly  shorter  than  in  our  living  forms. 

Length,  7.25mm  ;  breadth,  1.5mm. 

The  species  was  described  from  other  specimens  than  the  one  figured. 
It  is  named  for  the  distinguished  geologist,  President  Chaniberlin,  of  the 
University  of  Wisconsin. 

Florissant.  Four  specimens,  Nos.  1478,  6615  and  7083,  10G27,  12057 
and  12483. 

QUEDIUS  BREWERI. 
PL  16,  Fig.  4. 

Head  large,  ovate,  apparently  smooth,  with  distant  punctures,  the 
neck  slightly  constricted  ;  mandibles  stout  and  not  very  long ;  antennae  but 
little  longer  than  the  head,  increasing  very  slightly  in  size  apically,  the 
third  joint  a  little  shorter  than  the  second,  the  last  subpyriform,  a  little 
longer  than  broad,  while  the  penultimate  is  broader  than  long.  Prothorax 
smooth  like  the  head,  not  at  all  explanate,  apparently  of  about  equal  length 
and  breadth,  narrowing  a  little  anteriorly,  furnished  with  a  few  distant, 
scattered,  erect  bristles.  Legs  apparently  much  as  in  Q.  molochinus 
(Cirav.),  to  which  it  appears  to  be  most  nearly  allied,  though  a  slenderer 
insect.  Elytra  rather  shorter  and  scarcely  broader  than  the  prothorax, 
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tliinh    rl.-id  with    rather   long   hairs,  which    an'    darker   than    the  also  >[ 
hairs  of  tin-  abdomen;   abdomen  with  parallel  sides  ami  rounded  tip. 

Tin-    species   is  remarkable   for  its  slenderness,    the    luwitv   of  the 
antenna-,  and  the  stoutness  of  the  mandibles. 

Length,  8.5'm"  ;   breadth,  1.5mm. 

The  species  \\as  <lescril)ed  from  other  specimens  than  the  one  figured 
It  is  named   after  the    \\Y>tern   explorer  and  botanist,  I'rof.  W.  II.  lin-wer. 

lit'    Yale   <  'i;lle^e. 

Florissant.  Five  specimens,  Nos.  3863,  f>800,  8259,  13<;3o  and  1  Ih;!, 
besides  1.3s!  from  the  Princeton  Collection. 

GYROPH^ENA  Mannerheim. 

(  ;  VUOPII2ENA   SAXICOLA. 
PI.  5,  Figs.  123,  liM. 

f;//ni/i/i.i  MI  »<i.riVii/,i  Si-inld..  Hull.  U.  S.  Gool.  Goojjr.  Surv.  Terr.,  II,  78  (187G). 

A  >in^le  s|iecimeii  «{  a  species  allied  to  G.  viniila  Mr.  has  the  head 
well  rounded,  with  larire  round  eyes  and  a  rounded  lahritm.  The  pn>- 
iliorax  is  hut  vaguely  defined  on  the  stone,  and  is  apparenth-  of  about 
eijual  breadth  with  the  head,  and  shorter  than  broad.  The  elytra  are  of 
eijiial  length  and  breadth,  each  with  a  pair  of  longitudinal,  straight,  deli- 
cate, raised  lines.  There  is  no  sculpturing  of  the  surface;  no  wings  can 
be  seen,  inir  legs,  and  the  indistinctly  preserved  abdomen  is  shaped  a.-,  in 
G.  vinula. 

length  of  body,  l.S4mni. 

rin    \'alle\  ,  White  River,  Colorado.      <  'lie  specimen  i  \V.  hent 


ll<  i  .MA  LI  »TA    Mannerheim. 

I  h'MAI.ol   \     ];|  i  'ISA. 

t 

I  'I.  S,  I'.-.  II. 

I  In-  head  i-i  tolerabl)   large,  produced  and  tapering  anteriorly  but  \\i-ll 
rounded  at  tip  :    eyes  globular,  moderately    large.      Thorax  a    little    bi-oader 


than  the  bead,  subquadrate,  broadei-  than  long  (.but  this  featui 

in  the  figure),  with  ^eiitl\    rounded  sides  and  profuse!  v  and  rather  delicatelv 
punctate  >ui-face.       |-'.1\  .nsidei-ablv    broader   than    the   tliorax. 

about  as  long  as  their  united  breadth,  \\ith  s.-attered  slmrl   hairs  appareiitlv 
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arising  from  shallow  punctse.  Abdomen  beyond  the  elytra  of  the  width  of 
the  thorax,  and  retaining  that  width  for  four  segments ;  the  four  segments 
beyond  that,  and  especially  the  longer  penultimate  and  antepenultimate 
segments,  tapering  considerably,  the  last  segment  bluntly  pointed,  triangular. 
From  indications  in  the  clearer  parts  the  abdomen  would  appear  to  have 
been  faintly  and  rather  distantly  punctate. 

Length  of  body,  4.5mm;  width  at  elytra,  l.lmm. 

Green  River,  Wyoming.  Two  specimens,  No.  78  (Dr.  A.  S.  Packard), 
No.  3996  (S.  H.  Scudder). 

STAPHYLINITES  gen.  nov.  (Staphylinus,  nom.  gen.). 
STAPHYLINITES  OBSOLETUM. 

PI.  8,  Fig.  32. 
Staphylinites  olsolelum  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  78  (1876). 

The  single  specimen  obtained  is  too  poorly  preserved  to  determine 
until  further  material  is  obtained  to  what  genus  of  Staphylinidae  it  should 
be  referred.  Following,  therefore,  the  lead  of  Prof.  Oswald  Heer  in  similar 
cases,  it  is  referred  to  a  provisional  genus  Staphylinites.  The  head,  thorax, 
and  abdomen  are  of  equal  breadth  ;  the  eyes  are  round  and  rather  large  ; 
the  posterior  border  of  the  pronotum  is  well  rounded ;  the  elytra  are  simple, 
about  twice  as  long  as  broad,  truncate,  and  very  broadly  rounded,  with  a 
large,  roundish,  very  dark  spot  occupying  the  whole  of  the  tip. 

Length  of  fragment,  3.25mm;  breadth  of  same,  1.25mm  ;  diameter  of 
eyes,  0.45uim;  length  of  elytra,  1.25mm. 

Green  River,  Wyoming.  One  specimen,  No.  15200  (Mr.  F.  C.  A. 
Richardson). 

Family  HYDROPHILID^S  Leach. 

CERCYON  Leach. 
CEKCYON  ?  TERRIGENA. 

PI.  2,  Fig.  21. 
Cercyon  t  terrigena  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can  ,  1877-1878,  179B  (1879). 

A  single  elytron  with  the  base  broken  off  appears  to  represent  a  species 
of  Hydrophilidae,  and  perhaps  is  most  nearly  related  to  Cercyon,  but  of  this 
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there  is  much  doubt.  The  elvtron  is  prettv  well  an-hed,  equal  nearly  to 
the  tip,  thru  rapidlv  rounded  nil',  indicating  an  ovate  beetle  with  the  shape 
uf  a  IIv<lri>liius  <>r  a  shorter  insect,  and  of  about  the  si/'-  of  Helophoruslineatus 
Say.  Ki-ht  faintly  impressed  uniinpunctured  stride  are  visible,  the  outer 
one,  ami  to  some  extent  the  one  next  it,  deeper ;  these  two  unite  close  to  the 
tip,  curving  strongly  apically ;  the  next  two  curve  slightly  near  their 
tivmity,  but  an-  much  shorter,  not  reaching  the  fourth  stria  from  the  suture. 
which,  like  the  remaining  three,  pursues  a  straight  course  to  the  seventh 
stria.  The  surface  between  the  stria;  is  nearly  smooth,  piceous. 

Length  of  fragment,  2.4mm;  breadth  of  elytron,  1.35mni;  distance  apart 
of  the  stria-.  0.15 

Nicola  Kiver,  In-low  main  coal  seam,  British  Columbia.  One  specimen, 
No.  57  (Dr.  G.  M.  Dawson). 

HYDUOUIUS   Leach. 

IIVUKOUIUS    DKCINEKATUS. 

I'l.  8,  Fig.  27. 
lfyili-iMu.i  ittnneratut  Scudd.,  Bull.  U.  S.  Oool.  Geogr.  Surv.  Terr.,  IV,  7(51  (]- 

A  single  specimen  exhibits  the  dorsal  surface,  but  with  part  of  the  th 
gone.  It  represents  a  species  a  very  little  larger  than  II.  fuscipes  <  'urt  of 
California,  and  is  apparently  allied  to  it,  though  slenderer;  the  head  and 
eyes  an-  as  in  that  species;  the  thorax  shorter  and  the  elytra  longer  and 
more  tapering  at  the  tips,  the  extremities  of  which,  however,  are  not  pre- 
served ;  they  are  furnished  with  ei^ht  d.-licate  stria?,  in  which  the  punctures 
are  scarcely  perceptible  even  when  ii u Lfu i tied  :  the  surface,  otherwise  ap- 
pears to  In-  smooth,  but  is  not  well  preserved.  The  scutelhim  is  as  in  the 
recent  .-.pecie*  mentioned. 

Length  of  body,  7.5 ;   of  elytra,  -1.75""";   breadth  of  body,  3.(ilul". 

(ireen  Kiver,  \\'\oining.     One  specimen,  No.  4007. 

11  \  i.icor.ns   CONFIXUS. 

I'l.  7,  Fip.  '•-,. 

\  single  elytron  has  been  found,  perfectly  flat,  \\ith  nearly  parallel 
sides  and  a  bluntly  pointed  ,-ipe\.  It  shows  place  I'm-  a  minute  scutelhim, 
the  surface  LS  smooth,  but  marked  l>\  nine  parallel,  equidistant,  >liu 
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incised  striae,  which  are  apparently  accompanied  (not  shown  in  the  plate) 
by  very  faint  and  rather  infrequent  punctures  ;  all  the  strife  can  be  traced 
almost  to  the  very  tip  of  the  elytron,  some  of  them  uniting,  or  almost  uniting, 
as  shown  in  the  plate.  The  outer  edge  is  not  very  well  preserved,  and 
doubtless  a  tenth  stria  is  concealed  there. 

Length,  4ram;  breadth,  1.7mm. 

Green  River,  Wyoming.     One  specimen,  No.  79  (Dr.  A.  S.  Packard). 

PHILHYDRUS  Solier. 
PHILHYDRUS  PRIM^VUS. 

PL  8,  Fig.  5. 
Philhydrug  primcevua  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  78  (1876). 

A  single  specimen,  wanting  head,  thorax,  and  legs,  but  exhibiting  at 
once  the  upper  and  under  surface  of  the  body  (like  specimens  mounted  after 
a  potash  bath),  represents  this  species,  which  is  poorly  drawn  on  the  plate, 
the  striae  being  too  far  apart  and  only  a  portion  of  them  shown.  The  elytra 
taper  on  the  apical  third,  following  the  narrowing  form  of  the  abdomen,  and 
are  delicately  pointed ;  they  are  furnished  each  with  six  straight,  equidis- 
tant rows  of  distinct,  longitudinal,  punctate  striae,  0.19mm  distant  from  one 
another. 

Length  of  elytra,  3.8mm ;  breadth  of  same,  1.35mm. 

Green  River,  Wyoming.  One  specimen.  No  15199  (F.  C.  A.  Rich- 
ardson). 

PHILHYDRUS  spp. 

Two  specimens  (Nos.  4033,  4042)  of  species  of  Philhydrus  were  found 
by  Mr.  F.  C.  Bowditch  and  myself  at  the  same  Green  River  locality,  but 
neither  of  them  is  very  perfect,  representing  little  else  than  elytra,  and  these 
rather  obscurely  preserved.  The  larger  species  has  smooth  elytra ;  the 
elytra  of  the  other  have  eight  delicate  striae,  which  apparently  are  not  punc- 
tured. Possibly  one  or  both  should  be  referred  to  Hydrobius. 

Length  of  elytra  of  larger  species  (No.  4033),  4mm ;  breadth  of  body, 
3  2mm. 

Length  of  elytra  of  smaller  species  (No.  4042),  3.75mm;  breadth  of 
body,  3ram. 

Mention  of  these  was  made  by  me  in  the  Bull.  U.  S.  Geol.  Geogr.  Surv. 
Terr.,  IV,  761  (1878). 


LACCOHIUS  Krichson. 

LACCOUIUS    ELONGATUS. 
1*1.  7,  J/itfs  -'7,  L'S. 

Laccobiu*  tlongatus  Scutld..  Bull.  1'.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  701  (1*78). 

A  single  .specimen  and  its  reverse  exhibit  the  elytron  of  \\  slender 
.-pecies  nf  Laccolmis.  It  is  more  tlian  two  ami  a  half  times  longer  than 
limail,  ami  is  furnished  with  thirteen  equidistant,  delicately  punctured, 
faintly  impressed  Mria-.  the  punctures  of  which  are  more  apparent  on  the 
liasal  than  on  tin-  apical  half;  the  inner  stria  is  as  distant  from  the  sutm-ai 
bonier  as  from  the  neighboring  stria,  while  the  outer  is  scarcelv  separate 
from  tin-  miter  margin.  The  species  is  very  large,  ami  also  very  slender, 
for  a  Laccnbius,  in 'which  genus,  however,  I  am  inclined  to  place  it,  from 
the  large  number  of  punctured  stria-.  The  elytron  has  much  the  general 
appearance  of  that  of  a  Lebia,  but  the  number  of  striae,  of  course,  forbids 
such  a  reference. 

Length  of  elytron,  2.9mm;  breadth,  1.1""". 

(ireen   River,  Wyoming.     One  specimen,  No.  81"  and  13G1-'  (Mr.  F  (  ' 
A    Uichardson). 

BEROSUS  Leach. 
BEROSUS  SEXSTRIATUS. 

PI.  7.  Kit;.  •»"• 

HerotiiK  testtriatu*  Semld.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  TITP.,  IV,  7fiO-?61  (1*76). 

A  -in^-le  well  preserved  elytron  represents  a  species  scarcely  smaller 
than  1 1.  pnnctipennis  ( 'hevr.  (undescr.1)  from  Mexico,  with  the  elytra  of 
which  it  aUn  a'jri'.-s  in  the  character  of  the  tip  and  in  the  shape  of  the  whole. 
nnle-is  in  the  fos-il  it  tapers  more  toward  the  base;  the  latter  is  also  remark- 
able tor  the  absence  of  the  t\vo  lateral  stria-,  the  others  retaining  their  nor- 
mal poMiimi:  and  for  the  deli  cacy  of  the  Striae  themselves,  which  areesi-n 

nmre  t'a'mtlx  impressed  than  in  B.  cuspidatus  Chevr.,  and,  unlike  all  Hei-.^i  I 
lia\e  seen,  are  nearlv  devoid  of  any  sign  of  punctuation  ;  faint  traces  only 
can  be  ^een  \\heii  ina^iiitied  twenty-five  diameters.  As  not  unfrequently 

happen-    in    Hydrophilidffi,    although    I    have   not    noticed    it    in    BerosUR,  a 

.11  nf  tin-  ; '   ->,iuili. 

\  o|..    Mil 
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short  supplementary  stria  originates  near  the  base  of  the  second  stria,  push- 
ing- it  a  little  to  one  side,  and  runs  into  the  first  stria  a  short  distance  from 
the  base  of  the  elytra,     Length  of  elytron,  4.5mm  ;   breadth,  1.4mm. 
Green  River,  Wyoming.     One  specimen,  No.  4079. 

BEROSUS  TENUIS. 

PI.  8,  Fig.  8. 
Berosus  tennis  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  760  (1878). 

The  single  specimen  representing  this  species  is  preserved  on  a  dorsal 
view,  and  is  unusally  slender  for  a  Berosus,  but  seems  to  fall  here  rather 
than  in  any  other  of  the  hydrophilid  genera,  It  is  of  about  the  size  of  B. 
cuspidatus  Chevr.  from  Mexico,  and  agrees  generally  in  appearance  with  it, 
but  is  slenderer,  and  the  tip  of  the  elytra  is  simple  ;  the  punctured  stria?  are 
exactly  as  in  that  species,  as  far  as  they  can  be  made  out.  The  head  is 
large  and  well  rounded,  with  large  round  eyes.  The  pronotum,  the  poste- 
rior edge  of  which  is  partly  concealed  by  the  overlapping  base  of  the  elytra, 
pushed  a  little  out  of  place,  is  shorter  than  in  B.  cuspidatus,  with  rounded 
sides,  broadly  and  shallowly  concave  front,  and  apparently  smooth  surface. 
The  elytra  are  long  and  slender,  with  entire,  bluntly  pointed  tips,  and 
very  delicate,  finely  impunctured  stria?.  The  whole  body  is  regularly  obo- 
vate,  broadest  in  the  middle. 

Length  of  body,  5.65'm" ;  of  elytra,  4.15""";  breadth  of  body,  2.75mm. 

Green  River,  Wyoming.     One  specimen,  No.  4002. 

TROPISTERNUS  Solier. 
TROPISTERNUS  SCULPTILIS. 

Tropisternii*  xrutptilis  Scudd.,   Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  7fiO  (1878). 

In  a  specimen  and  its  reverse,  of  which  only  the  abdomen  and  elytra 
are  preserved,  we  have  a  well  marked  species  of  Tropisternus  of  about  the 
size  and  shape  of  T.  mexicanus  Castln.,  but  with  rather  frequent  stria?,  more 
distinct  than  in  that  species,  and  composed,  not,  as  there,  of  rows  of 
impressed  points,  but  of  continuous,  faintly  impressed  lines ;  the  lines  are 
apparently  eight  in  number  and  uniform  in  delicacv  and  distance  apart  : 
the  base  of  the  elytra,  however,  is  poorly  preserved ;  the  elytra  are  rather 
slenderer  than  in  the  recent  species  mentioned,  and  the  extreme  tip  is 
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rounded  and  not  amt.-K  |M.inti-il      hi-tin.-i  striation  of  the  elytra  is  rare  in 

Tn.pi~t.Tim-.  Imt  it  scarcely  seems  p..,,ihle  to  refer  thi>  >p.-cies  elsewhere. 
l.cn-th  ..('elytra,  C.5""";    breadth  of  c..iiil)in.-<l  elvtra,  V" 
<;rcen  Uiver,  Wyoming.     ( )ae  specimen,  Nos.  3!»s;»  and4i>S4. 

TBOPISTERNUS  SAXIAUS. 

I'l.  8,  Fi«.  li. 
/'/•",  irialin  Snnlcl.,  Hull.  U.  S.  Genl.  Goo^r.  Siirv.  Terr..  IV,  7">9-7fiO  (1-T 

<  >nc  specimen  and  its  reverse,  found  by  me  in  tlie  (jrreen  River  shal.--. 
rcpiv-eiits  .1  >|.. -ri.'S  i>t  Tropistemus  nearly  as  lar«jfe  as  T.  binotatus  Walk, 
fr.im  M.'xi.-.i.  The  large  size  of  the  head  and  the  shortness  of  the  prothorax 

an-  di.ulitl.-~~  due  to  the  mode  of  preservation,  the  whole  of  the  head, 
deflected  in  lite,  liein^  shown,  while  the  thorax  is  in  some  \vav  (..rc-.lh.i-i- 
cucil.  [n  all  other  respects  it  agrees  with  the  llyilrophilida-,  and  cspeciall  v 
with  Trojiisternus.  having  the  form  of  the  species  mentioned.  The  h.-a 
lir..ad  and  well  rounded,  with  small,  lateral.  p.»t.-ri»r  eyes.  Tin-  tli..ra\  i^ 
much  broader  and  much  more  than  twice  as  broad  as  long,  \\ith  rounded 
side-.  t;i|ierinu  anteriorly,  the  front  margin  broadly  and  rather  deeplv  c,.n- 
cave,  the  hind  1. order  gentlv  convex;  the  scutelhim  is  large,  trianunl  .1 .  .1 
little  longer  than  broad.  Tlie  surface  of  the  thorax  and  elvtra  i-  api.ar- 
ciitl\  >niooth;  at  least  no  markings  ar.'  discoverable,  e\.-e|.tini:  the  line  ..(' 
the  inner  ed^e  . .('  the  interior  margination  of  the  sides  of  the  elvtra,  which 
appears  through  the  latter,  as  do  also  the  abdominal  incisures  and  the  hind 
femora  and  tibia-.  These  legs  are  longer  and  slenderer  than  in  T.  bin.<- 
tatii^,  the  Icini.ra  extending  beyond  the  >id.--~  o|  the  abdomen,  and  the  tibi;e 
are  armed  liciieath  at  tip  with  a  pair  of  slender  >pin.-s,  which  together  with 
the  tiliia'  arc  aliniit  as  Idiiu  a  •<  tin-  teinora. 

l.cn-tli  of  body,  i;.i;.V"ni;  of  elvtra,  4.4")""" :  breadth  of  middle  of  body, 

. 

3.25' ;    1. -ii-th  of  hind  femora,  2""";    of  hind  tibia-.  I.!'/)""" 

(ii.cn  iJiver.  \\'yoming.      (  me  specimen,  Nos.   ID'J.'I  and   M'-JT 

in  huociirs  «;,.nuar. 

1 1  vni;..i  urs  AMICTUS. 

IM.  1,  Fi«.  47. 
\  single  tra^mentar\'  el\  ir..n  indicates  ..  -\»  •  '>•  -  ..t   al...nt  the  size  «\ 

11.  Bubcupreufl    Hand.,  and    in    general    resembling    it         I'he  li^nre  doe>  not 
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properly  represent  the  prominent  rounded  humeral  angle.  It  differs  from 
the  modern  species  mentioned  in  wanting  the  special  prominence  of  the 
third  and  fifth  interspaces  over  the  intermediate  ones,  though  the  seventh 
and  eighth  are  elevated ;  the  punctures  are  also  a  little  less  pronounced, 
and  so  the  interspaces  wider;  whence  doubtless  it  happens  that  the  minute 
hairs  which  are  confined  to  a  single  pretty  regular  row  in  the  interspaces  of 
the  living  species  are  scattered,  irregular,  and  more  numerous  in  the  fossil. 

Length  of  fragment,  2. (I""" ;  probable  length  of  elytron,  2.8"""  :  its 
breadth,  I"11". 

Interglacial  clay  beds  of  Scarboro,  Ontario.  One  specimen,  No. 
14504  (GK  J.  Hinde). 

HYDROCHUS  RELICTUS. 
1M.  S,  Fig.  11. 

Head  rather  large,  rounded,  subtriangular,  broader  than  long  but 
prominent;  eyes  moderately  large,  globular,  somewhat  projecting.  Thorax 
•cylindrical,  broader  than  long,  a  little  broader  than  the  head,  broadest  in 
the  middle  and  narrowing  a  little  both  in  front  and  behind,  the  sides  slightly 
and  rather  regularly  rounded,  front  and  hind  border  nearly  straight,  the 
surface  apparently  a  little  roughened  and  with  very  short,  moderately 
stout,  scattered  hairs,  or  perhaps  only  the  latter.  Elytra  together  much 
broader  than  the  thorax,  with  well  rounded  humeral  angles  and  with  ten 
longitudinal  punctate  stria?  (the  innermost  and  outermost  not  shown  in  the 
plate)  marked  by  short,  moderately  stout,  scattered  hairs,  about  half  as 
long  as  the  width  of  the  interspaces. 

Length  of  body,  3""";  of  thorax,  0.6'"'";  of  elytra,  2mi";  breadth  of 
thorax,  0.9mm;  of  elytra,  1.3"im.  The  specimen  is  seen  from  above  but  with 
a  partially  lateral  view;  if  it  were  wholly  dorsal  the  width  of  the  elytra 
would  probably  be  1.7mm. 

Green  River  beds,  Wyoming.  One  specimen,  No.  88  (Dr.  A.  S. 
Packard). 

HELOPHORUS  Illiger. 
HELOPHORUS  RIGESCENS. 

PI.  1,  Fig.  53. 

A  single  elytron  with  a  broken  tip  represents  this  species,  which  does  not 
seem  to  agree  closely  with  any  modern  form,  having  less  heavily  punctate 
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stria-  ami  flatter  interspaces  than  any  known  to  me.  In  general,  in  color 
ami  in  texture,  excepting  in  the  verv  interruptedly  elevated  and  gibbous 
interspaces,  which  are  the  chief  characteristic  of  the  elytra  of  II.  tubercu- 
latus  Gryll.,  it  might  be  compared  to  that  species,  but  ii  agrees  better  in 
size  with  1  1.  scalier  Le(J.  The  prominent  humeral  angle  is  not  properly 
shown  in  the  plate,  and  the  breadth  is  made  to  appear  too  great  from  the 
spreading  of  the  declivous  margin 

Length  of  fragment,  '2.1'"'":  probable  length  of  elytron,  2.2")""":  breadth 
in  natural  position,  U.7""". 

tnterglacial  clays  of  Scarboro,  Ontario.  One  specimen,  X<>.  145U.r> 
(G.  .1.  Ilinde). 

Family  DYTISCID>£  MacLeay. 
LACCOPHILUS  Leach. 

LACCOPHILUS  sp. 
ri.  r>,  Figs,  no,  ill. 

Laccophilut  up.  Scudcl.,  Bull.  1T.  S.  (Jeol.  Oeogr.  Snrv.  Ti-rr.,  II,  7H  (1*76),  III,  759  (1277). 

A  fragment  of  a  leg  found  by  Mr.  henton  in  Fossil  Cafion,  White 
Kiver,  Utah,  must  be  referred  to  this  genus.  It  represents  the  hind  femur 
ami  tibia  of  a  species  allied  to  L  maculosus  Germ  ,  but  is  so  uncharacter- 
istic a  fragment  that  it  is  not  worthv  of  further  mention. 

Family  CARABID^E  Leach. 
CIIL.  EXITS   I'.onelli. 

PUNCTULATUS. 


P1.1,  Ki-.  7. 

<'hl<rniu*  i>unitnlatiiK  Horn.  TraiiM.  Ainer.  Knt.  Sot'..  V,  '244  (  1K76). 

"One  elytron  of  the  size  and  very  similar  to  that  of  ('.  laticollis,  from 
\\hich  it  ililli-r>  in  having  the  stria-  more  finely  impressed  and  the  punctur.  - 
rather  closer,  while  those  of  the  intervale  are  coarser  ami  le>>  numerous. 
Length,  .-in  inch:  1" 

"There  can  be  no  doubt  that  the  generic  determination  is  correct  in 
thi.-  instance  "  II.  'in.  I.  ic.  cit. 
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Besides  a  short  humeral  stria  there  are  nine  others,  finely  but  sharply 
impressed,  with  frequent  punctures  at  irregular  distances  as  if  they  were 
only  a  part  of  those  which  cover  profusely  the  whole  surface.  The  inter- 
spaces are  0.375'1"11  broad  in  the  middle  of  the  elytra,  nearly  flat,  and 
besides  the  abundant  punctuation  are  very  delicately  and  sharply  rugulose, 
much  as  in  Cymindis  aurora  from  the  same  beds. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

CYMINDIS  Latreille. 

CYMINDIS  AURORA. 

PI.  1,  Fig.  G. 
Cymindis  aurora  Horn,  Trans.  Ainer.  Ent.  Soc.,  V,  243  (1676). 

"  Elytra  Strire  moderately  deep,  indistinctly  punctured,  intervals 
irregularly,  biseriately  punctulate,  and  very  finely  alutaceous.  Length, 
.30  inch;  7.5mm. 

"The  greater  portion  of  both  elvtra  remain,  somewhat  distorted  by 
pressure  and  retaining  much  of  the  chitinous  substance  A  species  is  indi- 
cated closely  related  to  C  americana,  but,  somewhat  larger.  The  punctua- 
tion of  the  intervals  and  the  arrangement  of  the  stria;  near  the  tip,  resemble 
so  closely  those  of  Cymindis.  that  I  place  the  species  in  that  genus."  Horn, 
loc.  cit. 

The  strife,  although  very  distinct,  are  really  shallow,  and  are  very 
indistinctly  and  somewhat  irregularly  punctured;  the  interspaces  are  0.25""" 
broad  in  the  middle  of  the  elytra,  and  the  surface  is  very  regularly  and 
most  delicately  and  sharply  rugulose  and  furnished  abundantly  with  irreg- 
ularly scattered,  somewhat  taint,  circular  punctures,  which  can  scarcely  be 
said  to  be  arranged  biseriately,  although  they  are  more  frequent  along  lines 
which  are  slightly  nearer  the  striae  than  the  middle  of  the  interspaces,  and 
also  to  a  less  extent  along  the  middle  line  of  the  interspaces.  The  length 
of  the  chitinous  portion  of  the  fragment  is  6.5mm.  The  breadth  of  the 
elytron  and  the  number  of  stria;  can  not  be  determined. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

PL  AT  YN  US  Bonelli. 

The  several  species  of  Platynus  here  described  from  the  interglacial 
clay  beds  belong  to  one  type,  somewhat  distantly  represented  to-day  by 
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1'.  crenistriatus  LeC.  and  P.  rubripes  Zimni.,  in  which  the  stria-  are  coarse 
and  punctured,  the  sutural  stria  insignificant  or  obsolescent,  and  the  surface 
texture  a  very  delicate  transverse  ribbing  nowhere  broken  up  into  a 
reticulation. 

PLATYNUS  SENEX. 

I'l.  7,  Fit;.  3S. 
I'latynuH  seiier  Scmld.,  Bull.  i:.  S.  Geol.  Gcogr.  Surv.  Terr.,  IV,  759,  (1S78.) 

This  species  is  represented  by  a  single  specimen  and  its  reverse.  The 
upper  surface  is  shown  with  none  of  the  slenderer  appendages.  The  true 
liinn  ot  the  head  can  not  be  determined,  as  the  edges  are  not  preserved. 
Tin-  prothorax  is  unusually  square  for  a  carabid,  resembling  only  certain 
forms  of  Bembidium  and  Platynus,  and  especially  I*,  variolatus  LeC.  It 
is,  however,  still  more  quadrate  than  in  that  species,  and  differs  from  it  in 
shape,  being  a  little  broader  than  long,  broadest  just  behind  the  middle, 
tapering  but  little  anteriorly,  and  scarcely  mure  rapidly  at  the  extreme 
apex;  the  elytra  are  together  only  about  half  as  broad  again  at  base  as 
the  thorax,  and  are  furnished  with  eight  very  faint  and  feeble  stria-,  appar- 
ently unpunctured,  the  one  next  the  margin  interrupted  bv  four  or  five 
foveai  on  the  posterior  halt  of  the  elytra;  the  humeral  region  is  too  poorly 
preserved  to  determine  the  stria-  at  that  point;  the  form  of  the  elvtra  is  as 
in  P.  variolatus. 

Length  of  body,  (i  1""";  breadth  of  thorax,  Utmm ;  of  base  of  elytra 
together,  2.3ram;  length  of  elvtra,  4.rim. 

Green  River,  Wyoming.     One  specimen,  Nos.  3998  and  3992. 

PLATYNUS  CASUS. 
I'l.  1,  Fi-.  »L'. 

A  single  elytron  is  preserved  in  the  beds  which  have  yielded  so  man\ 
I'latvni,  which  seems  to  be  better  comparable  with  P.  rubripes  Ziuim.  than 
with  any  other  living  form,  but  better  still  with  the  fossil  forms  from  rju-  S.IIIM- 
In-il.s,  \\iili  \\hich  it  agrees  also  better  in  si/.e,  though  it  is  a  trill.-  l>n>ader, 
with  a  considerably  more  rounded  humeral  angle,  a  more  rounded  outer 
margin,  and  tin-  iir>t  -tna  closely  approximated  to  the  >nture.  Kxcept  in 
tin  M-  particulars  it  :igrei-s  best  with  P.  halli  ;  but,  somewhat  as  in  P.  ruh- 
ripes  though  \\ith  li---  iv-nlarii  v  in  si/.e  and  distribution,  the  interspaces 
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are  filled  with  irregular  shallow  punctures,  which  run  more  or  less  together 
so  as  to  form  interrupted,  longitudinal,  adventitious  series  between  the  strife. 
The  intimate  texture  of  the  surface  is  much  as  in  P.  halli,  the  fifth  and 
sixth  striae  meet  at  a  distance  from  the  tip  and  the  sutural  stria  is  obsolescent 
and  brief. 

Length,  4  7mra  ;  breadth,  1.6mm. 

Interglacial  clay  beds,  Scarboro,  Ontario.  One  specimen,  No.  14523, 
(G.  J.  Hinde). 

PLATYNUS  HINDEI. 

PI.  1,  Fig.  54. 

A  number  of  fragments  occur  of  a  species  which  seems  to  be  allied  to 
P.  rubripes  Ziimn.,  but  is  much  smaller  than  it  and  differs  from  it  consid- 
erably. The  shape  of  the  elytron  is  much  the  same  as  there,  but  the 
humeral  angle  is  more  pronounced,  the  strife  are  rather  coarser  and  perhaps 
a  little  more  heavily  punctate,  while  the  interspaces,  instead  of  being 
faintly  and  shallowly  punctate,  are  not  only  very  faintly  and  irregularly 
transversely  corrugate,  but  the  fine  sharp  reticulation  of  the  living  species 
seen  under  strong  magnifying  power  is  entirely  absent  from  the  piceous 
surface  of  the  fossil,  being  replaced  by  a  scarcely  perceptible  dull  trans- 
verse ribbing.  The  fifth  and  sixth  stria?  are  also  united  only  a  little  beyond 
the  middle  of  the  outer  half  of  the  elytron,  and  the  sutural  stria  is  very 
short  indeed  and  generally  inconspicuous. 

Length,  4.6.5"™  ;  breadth,  1.5mm. 

Clay  beds  of  interglacial  deposits,  Scarboro,  Ontario.  Nine  specimens, 
Nos.  14512,  14514,  14518,  ;i4528,  14533,  14544,  14546,  14554,  14562 
(G.  J.  Hinde). 

I  take  pleasure  in  dedicating  this  species  to  Dr.  G.  J.  Hinde,  to 
whose  industry  and  zeal  we  are  indebted  for  the  interesting  series  of 
interglacial  Coleoptera  shown  on  Plate  1. 

PLATYNUS  HALLI. 
PI.  1,  Fig.  41. 

Another  species  of  Platynus,  allied  to  P.  crenistriatus  LeC.,  is  still 
more  nearly  related  to  P.  hindei  just  described,  and  is  of  the  same  size,  and 
therefore  considerably  smaller  than  the  living  species,  to  which  it  bears  the 


i.eare-t  resemblance.  Its  relations  to  I*,  hindei  arc  verv  much  the  same  as 
those  of  I'  rnbripes  to  1*.  crenistriatus,  the  stria-  being  deeper  and  coarser 
than  in  I',  hindei  and  the  punctures  larger  and  heavier.  Though  the 
humeral  angle  is  scarcely  so  prominent  as  in  I*,  hindei,  the  texture  of  the 
sin-face  is  scarcely  different,  unless  in  being  slightly  more  marked,  while  in 
P.  crenistriatus  there  is  no  reticulation  <>r  cross  ribbing  whatever.  The 
earlv  union  of  the  tifth  and  sixth  striie  again  marks  its  atlinitv  with  1'. 
hindei,  and  the  sutural  stria  is  of  much  the  same  character,  though  slightly 
variable. 

Length,  4.65""";  breadth,  1.5""". 

Clay  beds  of  interglacial  age,  Scarboro,  Ontario.  Three  specimens, 
Nos.  14520,  14524,  14525  (G.  .1.  Hiiule). 

Named  in  honor  of  the  veteran  New  York  paleontologist,  Prof.  James 
Ball. 

PLATYNUS  DISSIPATUS. 
Pi.  1,  P.'-.  37. 

This  species,  which  is  of  the  same  size  as  P.  halli  and  agrees  with  it  in 
its  general  features  and  in  the  minute  texture  of  the  surface,  is  separated 
from  it  solely  on  account  of  the  grosser  sculpture  of  the  elytra,  since  tin- 
stria1,  which  are  equally  broad,  are  much  shallower — a  characteristic  which 
applies  as  well  to  the  punctures — and  are  less  distinct  on  the  sides  than  on 
the  interior  half.  Neither  of  the  fragments  is  perfect,  though  one  has  all  but 
a  little  of  the  tip  and  permits  us  to  see  that  the  fifth  and  sixth  stria-  would 
unite  early,  as  in  those  species,  did  they  not  fade  out  altogether  before  unit- 
ing. There  is  at  least  one  puncture  in  the  third  interspace  as  far  from  tin- 
base  as  tin-  width  of  the  elytron. 

I'.ivadth  of  elytron,  1 .5mm. 

Interglacial    clay   beds   of  Scarboro,    Ontario.     Two  specimen-.    Noa 

iir.i:.,  1 1:><;;;  «;.  J.  Ilinde). 

Pl.ATYNUS    DESITETUS. 
I'l.  I,  Kitfs.  43,  51,  58. 

This,  tin-  laru>->t  of  the  species  from  the  clav  beds  of  the  C'anadian 
border,  i-  more  m-arl\  allied  to  1'.  crenistriatua  !.>•<'.  than  t»  anv  other  liv- 
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ing  species,  agreeing  with  it  also  in  size,  which  none  of  the  other  fossils  do ; 
but  in  other  particulars,  including  the  intimate  texture  of  the  surface,  it 
agrees  better  with  its  contemporaries.  It  is  nearest  perhaps" to  P.  halli,  but 
the  stria1  and  punctures  are  a  little  less  pronounced,  the  insect  is  much 
larger,  and  the  fifth  and  sixth  stria?  meet  at  no  great  distance  from  the  tip 
of  the  elytron,  as  in  the  modern  species  mentioned.  There  appear  to  be 
three  punctures  in  the  third  interspace. 

Length  of  elytron,  5™'";  breadth,  2mi". 

Clay  beds  of  interglacial  times,  Scarboro,  Ontario.  Six  specimens, 
Nos.  14477,  14478,  14486,  14516,  14526,  14538  (G.  J.  Hinde). 

PLATYNUS  HARTTII. 
Pi.  1.  Fig.  31. 

This  species,  represented  by  a  couple  of  specimens  only,  is  the  smallest 
of  those  found  in  the  interglacial  deposits,  and  in  its  peculiarities,  especially 
in  the  distant  union  of  the  fifth  and  sixtli  stria>,  is  most  nearly  allied  to 
the  largest.  Its  outer  margin  is  well  rounded,  scarcely  marginate,  the 
humeral  angle  tolerably  prominent  but  well  rounded;  the  striae  are  coarse 
and  deep,  with  rather  heavy  but  not  very  distinct  punctures,  scarcely  broad- 
ening the  stria',  while  the  piceous  surface  is  delicately  and  rather  faintly 
cross-ribbed.  The  marginal  stria  is  obsolescent.  There  are  apparently  two 
or  three  interspacial  punctures.  It  is  very  small  for  a  Platynus. 

Length  of  elytron,  3.6mm ;  width  of  one,  1.35mm. 

Interglacial  clays  of  Scarboro,  Ontario.  Two  specimens,  Nos.  14475, 
14480  (G.  J.  Hinde). 

Named  in  memory  of  my  fellow-student,  Prof.  C.  F.  Hartt,  formerly 
director  of  the  Geological  Survey  of  Brazil. 

PLATYNUS  C/ESUS. 
PI.  7,  Fig.  34. 

This  species  is  represented  by  a  couple  of  specimens,  one  showing  the 
closed  elytra,  the  other  the  whole  body  proper  and  the  fragment  of  a  leg. 
It  appears  to  be  a  true  Platynus.  The  head  is  obscure,  but  apparently 
longer  than  broad,  with  medium-sized  circular  eyes.  The  pronotum  is 
broad  sublyriform,  the  front  margin  scarcely  concave,  the  anterior  angles  a 
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littlo  more  than  rectangular  and  well  defined,  the  sides  convex,  the  poste- 
rior ;ni'_:'l'->  verv  Hindi  rounded  off,  the  hind  margin  otherwise  gently  con- 
vex; it  is  broadest  slightly  behind  the  middle,  strongly  margined  at  the 
sides,  followed  bv  a  distinct  neck,  which  is  half  the  width  of  the  pronotum. 
The  elvtra  are  oval,  strongly  margined,  the  humeral  angles  almost  as 
Strongly  rounded  as  the  hinder  margin,  the  stria-  coarse,  with  no  indication 
of  punctures. 

Length  of  body,  C""" ;  of  pronotum,  1.4""";  of  elytra,  :5.25mn' ;  second 
specimen,  3.5'""';  width  of  pn turn.  1  75"'m  ;  of  elytra,  -J.2  (2.2o)n"". 

Green  River,  Wyoming.  Two  specimens,  Nos.  83,  85  (Dr.  A.  S. 
Packard). 

DIl'lJM'IIILA    Mnille. 

In  this  genus  I  place  provisionally  a  fine  but  headless  specimen  from 
Florissant,  rather  imperfectly  preserved  as  regards  the  elytra,  and  which  was 
accidentally  placed  with  the  Heteroptera  from  appearing  to  have  a  large 
scutellum,  due  to  the  impress  of  underlying  parts.  There  seems  to  be 
nothing  nearer  among  our  native  Coleoptera.  No  fossil  form  has  previously 
been  recognized  in  this  genus,  which  is  a  widely  distributed  one  in  various 
parts  of  the  globe. 

I  >IH,OC!III,A     ?    HENSIIAWI. 

I'l.  28,  Fifj.  9. 

A  species  is  indicated  of  the  size  and  general  appearance  of  I  >.  major, 
but  it  differs  so  much  that  it  is  very  doubtful  if  it  belongs  to  the  genus. 
Tin-  finding  of  fresh  material  will  probably  determine  this.  The  head  is 
jacking.  The  form  of  the  thorax  is  somewhat  similar  so  far  as  can  be  told  ; 
much  has  been  worked  out  from  the  stone  since  the  drawing  was  made,  but 
tin-  front  part  is  imperfect  bv  the  removal  of  an  angular  fragment  tollowinu 
an  angulate sulcation  not  uncommon  in  Carabid;c,  but  here  excessively  de,-|>  ; 
I  he  thorax  narrows  more  rapidly  and  considerably  than  in  1  >.  major,  with 
airjnlate  rather  than  sinuate  sides,  so  that  the  thorax  is  one-halt  wider  at 
base  and  two-thirds  wider  at  the  widest  than  at  apex.  The  ovate  form  of 
llie  abdomen  with  the  closed  elytra  is  rather  more  like  that  of  Carabus  than 
of  Diplochila,  the  elytra  apparently  furnished  with  distant  slightly  im punctate 
stria-.  The  !•••_:>  an-  constructed  on  the  carahid  type;  the  middle  and  hind 
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femora  are  of  equal  size,  the  hind  tibiae  considerably  longer  than  the  femora, 
furnished  witli  a  superior  sharp  carination  ;  they  expand  slightly  at  the  tip, 
and  are  armed  with  a  pair  of  long,  unequal  spurs  ;  hind  tarsi  a  little  longer 
than  the  tibiae,  the  first  two  joints  are  subequal,  very  long,  each  almost  as 
long  as  the  third  to  the  fifth  together;  these  subequal,  the  last  apically  sub- 
bullate  and  armed  with  a  pair  of  rather  short  claws.  Apparently  the  whole 
body  was  uniformly  black. 

Length  of  fragment,  14""";  breadth  across  middle  of  thorax,  6.5"""; 
across  closed  elytra,  9.L)mm  ;  length  of  hind  tibia,  6.4mm  ;  tarsus,  7.1™'" ;  first 
tarsal  joint,  2.7.r>11"". 

Named  for  my  excellent  friend,  the  well  known  American  entomologist, 
Mr.  Samuel  Henshaw,  of  Cambridge. 

Florissant,     One  specimen,  No.  8201. 

DICLELUS  Bonelli. 

DlC^LUS    ALUTACEUS. 

PI.  1,  Fifjs.  8-10. 
Dica-lns  alittaceits  Horn,  Trans.  Amer.  Eat.  Soc.,  V,  244  (1876). 

"  Two  elytra  much  flattened,  retaining  their  proper  position  in  relation 
to  each  other,  remain,  with  but  little  of  their  actual  substance  enough  how- 
ever to  indicate  the  surface  sculpture. 

"  A  species  is  indicated  bearing  a  close  relationship  to  dilatatus,  but 
with  the  intervals  somewhat  more  convex  and  the  surface  more  distinctly 
alutaceons.  The  humeral  carina  appears  to  have  been  extremely  fine  and 
rather  less  elevated  than  in  dilatatus. 

"  Elytra.— Length,  .70  inch,  17.5'"'".    Width,  .40  inch,  10mm. 

"The  measurement  includes  also  the  portion  of  the  elytra  covered  by 
the  base  of  the  thorax.  With  proper  allowance  being  made  for  flattening  a 
species  is  indicated  of  as  large  size  as  our  largest  purpuratus  but  relatively 
narrower."  Horn,  loc.  cit. 

The  stria;  are  seven  in  number,  besides  the  humeral  stria,  and  are  0.65mm 
apart  in  the  middle  of  the  elytra.  The  length  of  the  largest  fragment  is 
17""";  the  breadth  of  one  elytron,  4.!)""". 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 
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I  >IC\«LUS    S|). 

PI.  i.  Kin.  15. 

Dicalut  sp.  Horn,  Trans.  Amer.  Ent.  Soc.,  V,  244  (187fi). 

"  Another  species  of  much  smaller  size  than  the  preceding  [D.  alutaceus 
Morn]  is  indicated  bv  an  impression  of  the  greater  part  of  both  elytra  ami 
a  verv  small  fragment  of  one  elytron,  resembling  D.elongntus.  The  carimi 

a|)|tcar>  to  IK-  of  similar  length  and  the  intervals  moderately  convex,  equal 
and  smooth 

••  No  measurements  can  be  given  as  1  have  not  sullicient  material  mi 
which  In  liase  them  and  I  must  also  leave  the  species  nameless."  Morn. 

loc     cit. 

I   have  M-en  onlv  the  specimen  figured.      The  surface  sculpturing  is  the 

same  as  in  I  >.  alutaceus,  but  the  species  being  smaller  the  striu-  are  of  com •->• 
closet- ;  but  iii  addition  to  this  there  are  more  of  them,  as  there  are  nine  in 
all  ;  their  average  distance  apart  in  the  middle  of  the  elytron  is  0.4""  The 
width  of  the  two  elytra  together  is  7""". 

The  fragment  is  too  imperfect  to  require  a  name  at  present. 

Hone  caves  of  Port  Kennedy,  Pennsylvania. 

ITEKOSTK  MIl'S   Honelli. 
I'TEROSTICHTS  AHROGATUS. 

PI.  1.  I'ix.  .''.!». 

A  fragment  of  an  elytron  indicates  a  species  closelv  allied  to  P.  herru- 
laneii^  Mann  in  elvtral  structure  and  o|  probably  about  the  same  si/.e 
The  sntural  >tria  is  similar:  there  are  the  same  broad  and  deep,  simple 
stria-,  onlv  they  are,  if  anything,  broader  and  deeper  in  the  fossil.  The 
jnter>paces  are,  however,  Hatter  than  in  the  recent  species,  and  the  intimate 
texture  of  the  -nrlare,  instead  of  showing  a  verv  distinct  reticulation  "I 
minute  imbricated  cells  with  sharply  defined  walls,  is  almost  entirely  smooth, 
the  fainteM  -i'jn  only  of  such  tracerv  being  visible  with  strong  magnilica- 
tion.  The  lir>t  >tria  is  also  at  an  unusual  distance  from  the  marLrili.  The 

Ci  llof    IS    jiicei  Hl^ 

Length  ot  fragment,  •">'""  :  \\idth  of  same,  2""":  presumed  length  ..i 
i-h'tron.  7..r)""". 

[nterglacial    da\>    ol    Scarbdro,  (  Intario.      I  hie    specimen.    No      1  I 
<  .    .1.   Mind, 
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PTEROSTICHUS  DORMITANS. 

PI.  1,  Figs.  49,  55. 

This  species,  represented  by  two  opposite  ends  of  elytra,  is  very  close 
indeed  in  size  and  general  character  to  P.  laetulus  LeC.  It  may  be  slightly 
smaller,  but  not  enough  to  be  worth  specifying.  The  color  is  different, 
being  testaceous  instead  of  a  dull  metallic  green.  There  are  the  same 
delicately  traced,  indistinctly,  distantly,  and  delicately  punctate  striae. ;  a 
sutural  stria  of  the  same  character,  and  similarly  flattened  interspaces.  The 
intimate  surface  structure  of  the  interspaces  is  similar,  but  the  cells  of  the 
present  species  are  a  little  smaller  than  in  P.  laetulus,  with  coarser  and  less 
prominent  walls,  and  therefore  giving  a  much  less  delicate  reticulation. 
The  third  interspace  is  not  well  enough  preserved  to  tell  anything  about 
the  punctures. 

Length  of  largest  fragment,  4.5mm;  breadth  of  elytron,  2n"n. 

Interglacial  clays  of  Scarboro,  Ontario.  Two  specimens,  Nos.  14503, 
14508  (G.  J.  Hinde). 

PTEROSTICHUS  DESTITUTUS. 
PI.  ],  Fig.  44. 

This  species  is  represented  by  a  single  elytron  of  a  mahogany  color, 
which  seems  to  be  nearly  related  to  P.  sayi  Brulle  and  of  the  same  shape, 
though  a  considerably  smaller  species.  The  character  of  the  stria?,  in  depth 
and  punctuation  is  quite  as  in  1*.  sayi,  but  the  interspaces  are  flatter,  and 
the  delicate  transverse  reticulate  striation,  finely  traced  in  P.  sayi,  is  here 
inconspicuous  and  dull  and  more  irregular.  The  present  species  has  a 
similar  sutural  stria,  but  apparently  no  puncta  in  the  third  or  any  other 
interspace,  though  it  is  possible  that  one  exists  in  the  place  occupied  by  the 
posterior  one  in  P.  sayi.  One  peculiarity  of  the  present  species  is  the  early 
union  of  the  fifth  and  sixth  striae,  well  in  advance  of  the  interruption  of  the 
marginal  curve. 

Length  of  elytron,  6"'m;  breadth,  2.5mm. 

Interglacial  clay  beds  of  Scarboro,  Ontario.  One  specimen,  No. 
14522,  (G.  J.  Hinde). 
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KKACTUS. 
IM.  1,  Fi-s.  L'9,  30. 

('loselv  allied  to  1*.  destitutus,  with  the  same  early  union  of  the  fifth 
and  sixtli  stria-,  not  shown  in  the  figure,  but  still  smaller  and  with  less  dis- 
tinct stria!  punctuation,  this  being  indeed  very  inconspicuous.  A  single 
elvtron  is  preserved,  with  the  extreme  apex  broken.  There  is  a  distinct 
punctiim  in  the  third  interspace  opposite  the  union  of  the  fifth  and  >i.\th 
stria-,  which  is  just  before  the  break.  The  interspaces  are  flattened,  as  in 
I',  destitutus,  and  the  intimate  structure  of  their  surface  is  exactly  as  then-. 
except  in  showing  scarcely  any  sign  of  reticulation. 

Length  of  fragment,  4..r>""";   breadth,  2mni. 

Interglacial  clavs  of  Scarboro,  Ontario.  One  specimen,  No.  14.">.'!J 
iti  .1  Ilinde). 

PTEROSTICHUS  DESTRUCTUS. 

PI.  1,  Fig.  4<!. 

A  couple  of  elytra,  from  each  of  which  the  entire  apex  is  broken, 
closely  resemble  P.  patruelis  Dej  in  shape  and  sculpture,  but  represent  a 
species  a  little  larger  than  it.  The  sutural  stria  is  exactly  as  in  that  species, 
and  the  stria1  are  linelv  impressed  and  without  punctures;  the  interspaces 
would  appear  to  be  flatter  than  in  P.  patruelis,  and  the  third  interspace  do,  -^ 
not  appear  to  have  the  three  punctures  found  in  that  species,  but  onlv  the 
central  one.  Tin-  color  is  blackish  castaneous. 

Length  of  one  fragment,  .">.:V1"";  probable  length  of  elytron,  4.7.")"""; 
width  of  same,  I."/""1.  Length  of  another  fragment,  3.8""":  width,  1.4.V1"". 

Interglacial  clavs  of  Scarboro,  Ontario.  Two  specimens,  Nos.  1  l.M'1. 
1  1549  «!.  J.  llinde). 

PTEROSTICHUS  GELIUUS. 

I  'I.  1,  Figs.  52,  59-61. 
Loxandrut  gelidiu  >.-mlcl.,  Bull.  U.  S.  Oool.  Geogr.  Siirv.  Terr.,  Ill,  763-7  1".  I    1-:: 

Tin-  follo\\  in;;-  fragments  of  this  species  have  been  examined:   A  vei-\ 
nearlv  perfect    elvtron.  but    badlv  cracked  and  pressed  apart  :    the  greater 
part  of  a  n  oilier  ;    parts  of  three  united  segments  of  the  abdomen  :    tin1    pr" 
thorax  sliglitK  cracked  ;  and  a  portion  of  one  of  the  mandibles.      A   sp« 


528  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

is  indicated  of  about  the  same  size  as  P.  hudsonicus  LeC.  and  closely 
resembling- it.  The  elytra  are  piceous,  with  a  metallic-blue  reflection;  there 
are  nine  distinctly  and  rather  deeply  and  equally  impressed  striae,  rather 
faintly  and  not  very  profusely  punctate ;  the  interspaces  appear  as  if 
minutely  cracked,  and  with  a  simulation  of  excessively  faint  and  small  foveae 
throughout,  while  the  third  has  a  more  distinct,  though  still  rather  shallow 
and  rather  large  fovea  considerably  behind  the  middle  of  the  apical  half  of 
the  elytra;  a  second  fovea  appears  in  the  third  interspace,  as  far  from  the 
apiral  fovea  as  that  is  from  the  apex,  but  it  is  situated  laterally,  encroaching 
on  the  stria  next  its  inner  side.  It  is  perhaps  due  only  to  an  excess  of  the 
simulating  fovea'  that  there  is  apparently  a  row  of  approximated  punctures, 
quite  like  those  of  the  neighboring  strife,  for  a  very  short  distance  between 
the  base  of  the  sixth  and  seventh  stria?.  The  first  stria  turns  outward  next  the 
base,  to  make  room  for  a  scutellar  stria.  The  obliquely  cut  marginal 
fovea^  agree  with  those  of  P.  hudsonicus.  The  prothorax  is  quadrate,  the 
front  margin  very  slightly  angled,  the  sides  broadly  rounded,  fullest  ante- 
riorly, with  an  exceedingly  slight  median  sulcus  (indicated  by  a  slender 
crack),  and  more  distinct  posterior  sublateral  sulci  (indicated  by  wider 
cracks),  and  between  which  the  hind  border  is  scarcely  convex.  The  sur- 
face of  the  prothorax  is  smooth  ;  the  abdomen  is  also  smooth.  The  part  of 
the  mandible  remaining  is  only  the  basal  "  molar"  portion,  armed  with  six 
or  seven  mammilate  conical  teeth,  or  rather  transverse  ridges. 

Length  of  elytron,  5.75mm;  breadth,  2miu  ;  length  of  prothorax,  2.25mni; 
breadth,  3.5mm  ;  breadth  of  abdomen,  2.25mm. 

The  species  differs  from  P.  hudsonicus  in  the  shape  of  the  prothorax 
(if  that  belongs  here),  broader  strife,  and  less  convex  elytra. 

Interglacial  clays  of  Scarboro  Heights,  near  Toronto,  Canada.  Sev- 
eral specimens,  among  others  Nos.  14521,  16418  (G.  J.  Hinde). 

PTEROSTICHUS  L^VIGATUS. 
PI.  1,  Figs.  3,  4. 

Ptcroslirliiix  lii'i-it/atii*   Horn,  incd. 

PteroKticliua  sp.  Horn,  Trans.  Ainer.  Eut.  Soc.,  V,  243  (187R). 

"  Fragments  of  two  elytra.  Elytra  striate,  stria-  impunctured,  inter- 
vals moderately  convex,  smooth. 

"A  species  apparently  of  the  size  of  coracinus  or  stygicus  is  indicated, 
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hut  without  more  material  it  seems  unnere.ssarv  to  name  it.  nr  guesfl  aa  to 
its  affinities."     Horn,  loo.  cit. 

Besides    the   t \vn    elytra    referred    to    ahove    I  >r     Horn     has    sent    me 

attached    in    the   sai -;inl   another  elytron,  iietter   preserved.  },\\\  with    the 

apex    lacking;    the    chitinoiis    portions    of     the    oth'-r    (Varments    perfect!  \ 
reseinhle  this,  and  there  can  scarcely  he  any  doiiht  that  the\   helon-  to-vther. 

This  new   fragment  is  of  a  piceous  color.     Then-  are  nim- stria  .  countiiiLr 
the  one  next  the  outer  edge;   the  interspaces  are  O.omm  l>road.  moderate]\ 
coii\e.\.  -mootli,   luit  \\ith    transverse  impressed    line>  at  \-er\-  irrf-^ular  and 
rather  infrequent  intei'\al,>,  \\hich  can    li:irdl\-  he    due    alto^etiier  to    pre-er 
vation,  as  they  seldom  or   never  cross  continuously  two  contiguous   inter 
spaces;   the  stria'  are  deep,  taintly  margined  at  the   hottom.  hut  in    none   o| 
them,   nor  in  any  of  those  in  the  specimens  descrihed    hv  1  >r.   Horn,  can    I 
discover  the  slightest  si^-n  ot  puncture^. 

fjCngth  of  this  elytron  ( t'ra^mentarv  t.  (i..r)"""  :  lireadth  of  same  (com- 
plete), 2.5""";  width  of  the  two  contiguous  elytra,  '< 

With  this  additional  knowledge  it  seems  worth  while  to  restore  the 
name  Dr.  Horn  once  thought  of  employing. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

I'TEROSTH'lirs.'    sp. 

IM.  1,  !•'!>;.  5. 
Pteroaii  ;       '  }p.  Horn,  Trans.  A r.  Km.  800.,  V,  •_'!:; 

"The  greater  portion  of  two  elytra  with  the  hasal  and  apical  ends 
wanting,  indicate  a  form  of  larger  size  than  an)  of  our  eastern  -pecies  of 
PterOBtichus.  The  elytral  suhstamv  is  in  extremely  had  state,  heini; 
wrinkled  and  cracked  in  such  a  manner  as  to  render  a  description  of  its  sur- 
face impossihle.  It  ma\  be  a  LophogloSSUS."  Horn,  loc  cit. 

There  are  eight  striae  l>eside>  that  at  the  outer  edge;  the  interspaces 
are  u..t-J"""  in  width,  more  (fattened  than  in  P.  hevigatus,  hroken  into  iniiii- 
ineralile  fragments,  like  sun-drieil  mud.  resulting  in  a  dead-hlack  color,  hut 
with  no  indications  that  the  surface  \\a-  otherwise  than  quite  smooth.  The 

length  of  one  of  the  elytra  (the  base  broken)  ia  l"     ;  it>  width  (complete 

3.25 

Hone  caves  ot    I'orl   Kennedy,   Pennsylvania. 
\  in     MM :;i 
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PATROBUS  Megerle. 
PATROBUS  GELA.TUS. 

PL  1,  Fig.  48. 

Of  this  species  the  only  remains  are  a  single  prothoracic  shield  per- 
fectly preserved.  It  is  piceous,  posteriorly  truncate,  its  angles  rectangular 
and  as  broad  as  the  length ;  in  advance  of  the  hinder  fourth  expanding  to 
nearly  one-fourth  greater  width  in  the  middle  of  the  anterior  half,  and  then 
again  narrowing  to  the  declivous  front  angles ;  the  disk  convex  with  a  uni- 
formly and  rather  deeply  incised  median  line,  each  lateral  half  thus  divided 
marked  posteriorly  by  an  abrupt  flat  and  punctate  depression,  with  well 
marked  rounded  outline,  distinctly  separated  from  the  median  incision  on 
one  side  or  the  very  narrow,  inarginate,  lateral  border  on  the  other,  and 
separated  from  the  latter  also  by  a  longitudinal  furrow  not  figured  in  the 
plate ;  otherwise  the  surface  is  smooth.  It  is  undoubtedly  related  very 
closely  to  P.  septentrionis  Dej.,  differing  principally  in  the  sharp  and  sud- 
den depression  of  the  fossae  in  the  hind  angles  and  their  separation  from 
the  lateral  border  by  a  distinct  incised  longitudinal  furrow. 

Length  of  prothorax,  2.1mm  ;  greatest  breadth,  2.75mm. 

Interglacial'  clays  of  Scarboro,  Ontario.  One  specimen,  No.  14586 
(G.  J.  Hinde). 

BEMB1DIUM  Latreille. 
BEMBIDIUM  EXOLETUM. 

PL  5,  Figs.  121,  122. 
Bembidium  exoletum  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  II,  77-78  (1876). 

A  single,  rather  well  preserved  specimen,  exhibiting  the  upper  surface 
and  impressions  of  parts  of  the  legs.  It  is  of  about  the  size  of  B.  insequale 
(Say).  The  head  is  too  poorly  preserved  to  present  any  characters;  the 
pronotum  is  of  equal  width  anteriorly  and  posteriorly,  its  sides  regularly 
and  considerably  convex,  the  posterior  angles  well  denned,  the  hind  margin 
slightly  convex ;  its  surface  appears  to  be  very  faintly  punctulate,  at  least 
posteriorly,  and  there  is  a  slightly  impressed  median  line.  The  elytra  are 
shaped  as  in  B.  inaequale,  and  are  provided  with  seven  or  eight  very  deli- 
cately impressed  longitudinal  striae,  made  up  apparently  of  a  series  of  ad 
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jacent  punctures :    tin-  .Mitural   edg-e   is    delicate!  \     marinate.      Tin-    \< 
ments  of  le<rs  show  simply  that  tln-\   an-  i.f  tin-  form  usiiiil  in    I'eiidiidium. 

Length  of  insect,  4.1')'"'":   of  pronotiim.  o.xs' ;    width  of  same  in  the 

middlo,    l.'J""":    of  same  al    tin-    posterior    liorder.    1""":    of  tin-    liodvat    the 

humeral  portion  of  the  eKtra.  l.6mm;  of  same  at   tin-  middle  of  the  <-lvtra, 

•_'.i)(i'nni;  length  of  the  elytra,  2.8™;    cf  fore    femora,    o.:u; :  l.n-a.hl,  of 

same,  0.24""";  length  of  hind  femora  (?)  0.92™;  l.n-adih  of  same,  0.36 

distance  apart  of  the  elytral  stria-.  0.11""". 

White  Uiver,  near  the  < 'nlorado-l'tah  Koiindary.  <  die  specimen.  No. 
il  W.  Denton). 

Hr.xiniDirM  r;i-A(  lAxr.M. 
PI.  1.  Ki-.  in. 

A  couple  of  clvtra  represent  this  species,  which  seems  to  l>e  nearly 
allied  to  the  scarcely  smaller  11.  lon^iilnin  LeC.  The  humeral  anirle  i-  not 
(piite  SO  prominent,  and  the  >tria-  and  ])unctnn-s  are  more  heavily  marked. 
The  stria-  are  indeed  rather  deeply  impressed  and  equally  >o  over  the  whole 
width  of  the  elytron,  Imt  all  I.eronie  less  pronounced  and  even  obsolescent 
apicallv:  the  same  is  true  of  the  punctures  which  on  the  liasal  half  of  tin- 
elytra  are  very  heavv.  making  trans\-i-r>e  creases  in  the  iiei^hltorin^r  inter- 
spaces,  80  thai  they  are  rather  transverse  than  longitudinal  or  even  circular. 
The  sutural  stria  is  as  in  11.  lonfrulum,  and  the  texture  of  the  surface  of  the 
interspaces,  instead  of  liein^  as  in  the  modern  species  almost  >tnictnrele  —  . 
is  marked  with  a  line  Imt  decided  cross-ribbing,  ver^in^  u]»on  reticulation. 
The  color  is  a  rich  carbonaceous  with  a  purplish  tin^e. 

Length  of  elytron.  ."..-J1 :   width,  1.35""" 

Inter^lacial  clay--  of  ScarKoro,  Ontario.  Two  specimen-.  \o>.  14."i."iii, 
14541  (G.  .1.  Hind,-). 

HEMHIDITM   I-KAUMI :NTI  M 
I'].  I.  \'\i;.  \~>. 

Another  species  of  I  !ei  nl  >idi  ii  M  i  f  roil  i  the  glacial  cla  ys  is  rcpri--ented  1>\ 
.1  >m-le  elytron  with  the  tip  l.roken  otf,  ditVerin^  from  the  preceding  l>y  it> 
much  less  heavy  markings  and  a^reein^  l>eti«-r  amon^  modern  t\-]ie>  with 
I!  cm  i -trie  turn  Say.  which  i-  of  a  lion  t  the  same  si/.e.  The  el  \  Iron  i-  hlack. 
with  ,i  reiirirkalil v  little  de\clope.|  humeral  an^le  ith.-'i^h  thi-  i 
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ated  in  the  plate  by  an  unfortunate  twist  in  the  specimen)  and  with  strife 
almost  wholly  made  up  of  tolerably  heavy  circular  punctures,  which  fade 
out  on  the  apical  half  of  the  elytron  and  are  obsolescent  on  the  sides.  It 
is  about  as  heavily  marked  as  B  constrictum. 

Length  of  fragment,  3.Cmm;  probable  length  of  elytron,  4mm;  its 
breadth,  1  45mm. 

Interglacial  clays  of  Scarboro,  Ontario.  One  specimen,  No.  14509 
(G  J.  Hinde), 

NEBRIA  Latreille. 
NEBRIA  PALEOMELAS. 

PI.  2,  Fig.  20. 
Nebria  paleomelas  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1377-1878,  173B  (1879). 

A  nearly  perfect  elytron  with  the  humeral  angle  broken  off  represents 
a  carabid,  probably  related  to  Nebria.  A  species  is  indicated  which  is  of 
about  the  size  of  N.  sahlbergi  Fisch.  The  elytron  is  about  two  and  a  half 
times  longer  than  broad ;  the  surface  is  nearly  smooth,  piceous,  with  nine 
stria3,  which  are  rather  deeply  impressed,  and  a  scutellar  stria,  which  unites 
with  the  first  longitudinal  stria  at  about  one-sixth  the  distance  from  the 
base,  in  such  a  way  as  to  make  it  appear  equally  forked  in  passing  toward 
the  base,  its  outer  fork  striking  close  to  the  base  of  the  second  longitudinal 
stria ;  the  fifth  and  sixth  stria?  are  united  to  each  other  and  to  the  united 
third  and  fourth  striae,  near  the  apex,  by  a  wavy  continuation  of  the  sixth, 
after  it  lias  bent  toward  the  fifth  in  running  parallel  to  the  seventh,  as  it 
curves  toward  and  runs  to  the  tip  of  the  elytron ;  the  ninth  stria,  which 
forms  the  edge  of  the  elytron  as  it  is  preserved,  shows  no  appearance  what- 
ever of  ocellate  punctures,  although  under  the  microscope  some  of  the 
central  striae  show  slight  signs  of  faintly  indicated  punctures  near  the 
middle  of  the  elytron. 

Length  of  elytron,  5.2mm;  breadth,  1.8mm. 

Nicola  River,  below  main  coal  seam,  British  Columbia.  One  specimen, 
No.  58  (Dr.  G.  M.  Dawson,  Canadian  Geological  Survey). 
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LOIi'KT.l.'A    Latreille. 

LORICERA    GLACIALIS. 

PI.  1,  Ki-s.  50,57. 
Loricera  glacialin  Scudd.,  Hull.  r.  s.  •  :,.,,!.  (Jro-r.  Snrv.  Ti-rr  ,  III,  703  (1-77 

Of  this  species  a  pair  of  elytra  arc  preserved  ncarlv  complete,  but 
cracked  and  flattened  somewhat  out  of  sh.-ipe.  Ir  is  allied  to  I.  cseru- 
lescens  L.,  but  differs  from  it  and  from  all  oilier  American  species  of  Loricera 
in  the  much  greater  depth  of  the  stria5  and  in  the  piv-ence  of  distinct 
Bubmarginal  foveae.  The  elytra  are  of  a  ^-listenin^.  snmewhat  blue-black 
color.  The  striae  are  strongly  impressed,  faintly  though  rather  coarsclv 
and  profuselv  punctulate,  the  third  interspace  with  three  Miiall.  di.-tinctlv 
but  not  deeply  impressed  fovea.',  arranged  as  in  L.  caerulescens,  two  near 
each  other  just  above  the  middle  of  the  elvtra,  and  one  behind  the  middle 
of  the  apical  half;  fifth  interspace  sometimes  furnished  with  a  p.-iir  of  verv 
taint  foveae  near  the  middle  of  the  elytra,  much  as  in  I  .  decetir  ninctata 
Lsch  ,  about  as  far  from  each  other  as  from  the  sutural  border;  and  finally 
the  ninth  interspace,  different  from  all  the  species  of  Loricera  I  have  been 
able  to  examine,  has  eight  or  more  small  lint  distinct  and  deep  fove.-e, 
mostly  situated  in  the  apical  half  of  the  elytra,  sometimes  connected  bv 
oblique  ridges  with  the  next  stria  within.  The  interspaces  are  crossed 
by  very  fine  wrinkles,  scarcely  visible  with  a  simple  lens.  Seen  on  the 
under  surface  each  of  the  punctures  of  the  stria-  are  surrounded  bv  a  circle 
reaching  to  the  circles  around  the  adjoining  punctures,  reminding  one  some- 
what of  the  upper  surface  of  Klaphrus.  The  elytra  are  shaped  as  in  L. 
decempunctata,  particularly  at  the  apex. 

Length  of  elytron,  4.1""":    breadth,  1.6mm. 

Interglacial  clays,  Scarboro  Heights,  near  Toronto,  Canada.  Two 
specimen,,  Nos.  16416.  16417  (G.  J.  Ilinde 

LORICERA  f  LUTOSA. 
I'l.  1,  Fitf.  32. 

A  single  elytron  in  a  perfect  state  of  preservation.  It  is  almost  two 
and  a  half  time.-  longer  than  broad,  .-carcely  broader  in  the  middle  than  at 
the  ba-e,  the  humeral  anvje  roiindlv  angulated.  There  are  ten  series  of 
very  coarsely  punctured  stria-,  the  four  inner  running  almo.-t  to  the  apical 
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margin,  the  others,  however,  curving  inward  to  abut  against  them,  the 
outermost  meeting  the  innermost  at  the  apex;  the  elevated  narrow  inter- 
spaces smooth  and  shining ;  the  whole  piceous. 

This  can  hardly  be  referred  to  Loricera,  but  I  can  find  no  other  genus 
with  which  it  better  agrees.  I  am  inclined  to  the  belief  that  it  will  be 
found  to  belong  to  an  extinct  type  of  Loricerini.  There  seems  to  be,  as 
there,  a  faint  internal  plica,  but  the  specimen  is  broken  only  at  just  this 
point. 

Length  of  elytron,.  3.3nim;  breadth,  1.4mm. 

Clay  beds  of  Scarboro,  Ontario.  Canada.  One  specimen,  No.  14559 
(GK  J.  Hiude.) 

ELAPHRUS    Fabricius. 
ELAPHRUS  IRREGULARIS. 

PI.  1,  Fig.  56. 

An  elytron  only  is  preserved,  which  by  its  surface  sculpture  appears  to 
resemble  E.  viridis,  of  California  (which  I  have'  not  seen),  more  than  any 
other,  though  in  size  it  agrees  better  with  E.  riparius  and  E.  ruscarius,  the 
nearest  allied  of  the  species  I  have  examined.  The  elytron  is  distinctly 
slenderer  than  in  these  latter  species,  with  the  middle  scarcely,  if  at  all,  wider 
than  the  base,  but  with  entirely  similar  apex.  Surface  uniformly  punctured, 
the  punctures  coarser  than  in  E.  riparius,  with  ill-defined  obscure  fovese,  the 
basal  one  of  the  second  series  from  the  suture  being  the  only  one  as  distinct 
as  in  E.  riparius ;  spaces  between  the  fovea?  remarkably  elevated,  forming 
longitudinal,  more  or  less  tortuous  ridges  which  are  highest  (and  rarely 
polished)  in  longitudinal  dashes  as  long  as  the  diameter  of  the  fovese  and  in 
the  same  lines  with  them,  i.  e.,  between  fovese  of  the  same  longitudinal  series 
and  not  in  the  interspaces  between  the  series.  It  is  in  these  elevated  spaces 
that  its  relationship  to  E.  viridis  especially  appears,  and  their  irregularity, 
through  their  more  or  less  tortuous  connecting,  less  elevated  ridges,  which 
has  suggested  the  name.  Color  dull  piceous,  with  faint  dark  metallic  green 
reflection,  which  is  quite  distinct  on  the  inflected  margin. 

Length  of  elytron,  4.5mm  ;  breadth,  1.5mm. 

Clay  beds  of  Scarboro,  Ontario.  One  specimen,  No.  14527  (GK  J.  Hinde). 
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NKOTIIANKS  gen.  aov.  (vto?, 


Allied  to  Carabus,  and  belonging  to  tin-  same  tribe,  (,'arabini.      It  differs 
from  it  in  some  marked  features  of  tin-  head.  Inn  better  with  it  than 

with  the  (Jychrini,  in  which  it  was  former!  v  place.  1.  The  head  is  unusually 
broad  and  short,  the  width  between  thr  base  of  tin-  not  very  prominent 
round  eyes  being  nearly  twin-  as  great  as  the  length  from  tin-  renter  of  the 
eyes  to  the  margin  of  the  labnun.  while  the  burial  of  tin-  head  in  the  pro- 
thorax  up  to  the  base  of  the  eves  renders  the  brevity  more  apparent  ;  the 
labrum  is  entire,  its  base  just  in  front  of  the  insertion  of  the  antenna-  ;  man- 
dibles shorter  and  stouter  than  in  Carabus  and  Calosoma,  arcuate,  untoothed; 
tip  of  maxilla-  just  as  stout  as  (though  probably  thinner  than)  the  apex  of 
the  mandibles.  The  head  does  not  appear  to  be  constricted  behind  the  eyes 
though  but  little  of  that  portion  can  be  seen  in  the  single  specimen  which 
preserves  this  part.  Prothorax  and  elytra  as  in  (  'arahns,  excepting  that  the 
latter  have  no  fovete  whatever,  and  the  very  numerous  stria;  are  straight 
and  the  interspaces  smooth  and  unbroken. 

N  KOTHANES    TESTEUS. 

I'l.  7,  Kitfs.  32,  39. 
Cyckrus  teeteus  Scudd.,  Bull.  U.  S.  Qeol.  Geogr.  Surv.  Terr.,  IV.  7:>-<-7.-)9  (1878). 

This  species  was  lirst  described  from  the  less  perfect  and  more  obscure 
specimen  of  the  two  now  before  me.  Tin-  better  pn-M-rvation  of  the  second, 
with  its  thorax  and  other  part.-,  shows  that  the  >pecies  .-honld  he  placed  in 
the  (Jarabini  rather  than  in  the  Cychrini.  The  stout  and  nntoothed  mandi- 
bles leave  no  doubt  on  this  point. 

The  pronotum  is  broadest  somewhat  in  advance  of  the  middle  and  taper- 
with  about  equal  rapiditv  toward  the  front  and  toward  tin-  ba»-.  >o  that  the 
base  is  somewhat  narrower  than  the  front,  the  external  angles  well  rounded  : 
the  front  mar-in  is  nearly,  the  hind  margin  quite,  straight,  the  former 
scarcely  angulate  in  the  middle,  the  lateral  angles  sli-lnl\  produced  ante- 
riorly; there  is  a  faint  median  carina,  more  pronounced  in  the  middle,  hut 
otherwise  the  thorax  appears  to  he  tolerably  smooth.  thouirh  laterally  the 
head  is  longitudinally  BUbrugulose.  The  elvtra  ha\e  the  humeral  an^le 
well  rounded  off  ami  the  tip  angulate;  the  stria-  are  clt»e  and  crowded  to 
the  number  of  about  twentv-live  on  each  elytron,  sharp  and  clean,  but 
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rather  shallow,  and  with  scarcely  the  slightest  sign  of  any  uncertainty  of 
direction  or  waviness  of  course  such  as  is  common  in  the  Carabini;  nor  do 
they  combine  and  divide,  but  are  equidistant  and  parallel  throughout,  the 
interspaces  smooth  and  not  imbricated. 

Length  of  body  to  tip  of  mandibles,  1  lmm ;  length  of  head  from  posterior 
edge  of  eyes  to  front  of  clypeus,  1.25mm ;  of  prothorax,  2.15mm ;  of  elytra, 
7mm  ;  width  of  head  between  the  eyes,  1.7mm  ;  of  prothorax  in  front,  2.75mm  ; 
at  widest,  3.5mm ;  at  base,  2.5mm  ;  of  elytra,  4.8mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  24  (L.  A.  Lee),  4059 
and  4100  (S.  H.  Scudder). 

CYCHRUS  Fabricius. 

CYCHRUS  WHEATLEYI. 
PL  1,  Fig.  1. 

Cychrtis  wheatleyi  Horn,  Trans.  Amer.  Ent.  Soc.,  V,  242  (1876). 

"  Of  this  species  I  have  before  me  a  flattened  thorax,  all  the  actual  sub- 
stance of  the  upper  surface  being  present  in  moderately  good  preservation, 
and  the  large  portion  of  a  left  elytron  of  which  but  a  small  portion  of  the 
substance  remains. 

"  The  thorax  although  flattened  bears  evidence  of  having  the  disk 
moderately  convex,  the  median  line  distinct,  the  transverse  basal  impression 
rather  deep  and  the  lateral  margins  broad,  wider  at  base  and  reflexed.  The 
hind  angles  are  obtuse  and  not  prolonged,  the  base  being  moderately  eniar- 
ginate.  The  sides  are  moderately  arcuate  and  gradually  narrowed  toward 
the  base,  the  widest  portion  of  the  thorax  being  slightly  in  front  of  the  mid- 
dle. A  species  is  thus  indicated  resembling  viduus  but  smaller,  not  exceed- 
ing in  size  the  average  specimens  of  andrewsii. 

"  The  elytra  are  finely  striate,  the  intervals  moderately  convex  and 
apparently  smooth,  the  striae  with  moderate  punctures  not  as  closely  placed 
as  in  any  species  on  this  side  of  the  continent.  The  striae  are  as  numerous 
as  in  viduus  or  andrewsii. 

"Thorax. — Width,  .24  inch,  .6mm ;  length,  .16  inch;  4mm. 

"Elytra  (restored).— Width,  .48  inch;  12mm.    Length,  .66  inch;  16.5mm. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 

"I  think  there  is  very  little  doubt  of  the  distinctness  of  this  species 
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from  anv  at  present  existing,  but  it  may  be  inferred  that  it  is  the  species  to 
which  our  vidims  must  look  for  its  ancestry. 

"1  have  named  the  species  in  honor  of  .Mr  Charles  .M.  Wheatley,  of 
Phu-nixville,  to  whom  we  are  indebted  for  the  exploration  ot'  the  locality  in 
which  the  lo^il  insects  were  discovered."  Horn,  loc.  fit. 

Including  the  striae  next  the  margins  of  the  elvtra  there  appear  to  be 
fourteen  in  all ;  the  two  outer  ones  are  obscure  and  those  upon  the  disk  are 
at  an  average  distance  apart  of  0.37")™"' ;  the  >t  ri.-e  appear  to  be  faintly  punct- 
ured and  the  punctures  as  distant  as  the  stria1 ;  the  intervals  between  the 
stria>  are  broken  by  irregular  impressed  lines  producing  a  tuberculate  ap- 
pearance but  otherwise  smooth.  The  disk  of  the  prothorax  is  considerably 
more  quadrate  and  proportionally  broader  than  in  the  species  of  (..'ychrus 
with  which  Dr.  Horn  compares  it.  Indeed,  I  was  at  first  inclined  to  believe 
that  the  lateral  lamellate  rim  was  narrow  and  equal  throughout,  and  there- 
fore to  place  the  insect  in  Calosoma  (in  the  neighborhood  of  the  species 
sometimes  referred  to  Callisthenes)  ;  but  a  renewed  study  in  company  with 
Dr.  Horn  shows  that  this  is  a  mistake,  and  that  the  rim  broadens  great Iv 
behind,  leaving  a  somewhat  shield-shaped  disk  as  in  Cychrus  viduns. 

Length  of  thorax,  3.6mm  ;  breadth  of  same,  6mm;  breadth  of  elytron, 
6mni;  length  of  fragment  preserved,  12.75mm. 

Hone  caves  of  Port  Kennedy,  Pennsylvania. 

CYCHRUS  MINOR. 

PL  1,  Fig.  2. 

Cychrua  (minor)  Horn,  Trans.  Amer.  Ent.  Soc.,  V,  243  (18TG). 

"  Two  fragmentary  elytra  of  smaller  size  than  the  preceding  [C 
wheatleyi]  afford  the  only  groundwork  for  the  name  above  suggested. 
The  striae  are  fine  and  with  tine  punctures,  the  intervals  feebly  convex, 
evidently  slightly  rugulose,  and  probably,  also  sparsely  pnnctiilate  An 
impression  of  the  scutellum  remains  which  is  broadly  triangular,  and  not 
different  in  form  from  that  ofandrewsii. 

'"Elytra  (restored).  Length.  ,.r>4  inch;  13..")""".  Width  (actual),  .15 
inch;  3.75""". 

"The  form  is  therefore  almost  exactly  that  of  andrewsii."  Horn,  loc 
cit. 

There  is  a  slight  bluish  cast  to  the  black   chitinous  parts  of'  the  elytra 
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I  have  examined ;  the  punctures  of  the  stria?  are  about  as  far  apart  as  two- 
thirds  the  width  of  the  interspaces ;  the  latter  are  0.25mm  wide  and  are  barely 
convex,  slightly  rugulose,  and  so  far  as  I  can  determine  not  at  all  punctulate ; 
the  length  of  the  fragment  of  one  elytron  is  10.5"™,  the  width  of  the  same 
elytron,  4.25mm. 

Bone  caves  of  Port  Kennedy,  Pennsylvania. 


X 


Baron  R.  von  Osten  Sacken  and  Mr.  Kdward  Hurgess  have  given  nn- 
much  assistance  in  perplexing  points  while  studying  the  IMptera  hen- 
recorded. 


Brauer. 

Family  LONCH^EID^E  Loew. 
LONVII.KA    Fallen. 

LONCH^A    SKMX'ENS. 

PI.  J{,  Fig.  18. 
Lonchcea  tenement  Scudd.,  Rep.  Trogr.  Orol.  Siirv.  Can.,  1875-1876,  277-278  (1877). 

A  portion  of  the  body  (excluding  the  head)  too  fragmentary  to  be  of 
any  value  and  a  pair  of  expanded  wings  faintly  impressed  <m  the  stone  com- 
pose the  remains  of  the  single  individual  of  this  species.  The  wings  are 
rather  slender,  obovate  and  well  rounded,  with  the  neuration  of  Lonch.-ea 
vaginalis  Fall.,  as  given  by  Westwood  in  Walker's  "  Diptera  Britannira," 
excepting  that  the  basal  cells  do  not  appear  to  be  quite  so  large  in  the  fossil 
species,  and  the  fourth  longitudinal  vein  is  slightly  more  arched  beyond 
the  larger  transverse  vein  ;  the  costal  vein  is  bristly:  the  wing  appears  to 
be  hyaline,  but  there  i>an  indiration  of  a  slight  infumatioii  along  the  larger 
transverse  vein;  it  is  covered  with  excessively  fine  microscopic  hairs,  which 
also  cover  all  the  veins  with  a  delicate  pubescence;  with  thi>  >-\,-eption  the 
first  longitudinal  vein  is  ban-;  the  larger  transverse  vein  is  slightly  oblique, 
and  but  little  larger  than  the  portion  of  the  third  longitudinal  vein*  lying 
between  the  two  transverse  \c'ms. 

Length  of  wing,  4.(5"""  :    breadth  of'  same,  l.Smm. 

Quesnel,  British  Columbia.  One  specimen,  No.  17,  Dr.  G.  M.  l>a\vson, 
Survey  of  (  'anada. 
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PALLOPTERA  Fallen. 

PALLOPTERA  MORTICINA. 
Pi.  3,  Fig.  15. 

Palloptera  mortieina  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1875-1876,  278  (1877). 

An  indistinguishable  crushed  mass  of  chitine  and  the  basal  half  or  more 
of  a  single  wing  are  all  that  remain  of  this  creature.  The  wing  is  small  and 
probably  was  not  over  three  millimeters  long  ;  hyaline,  with  a  slight  infu- 
mated  spot  of  considerable  size  in  the  middle  of  the  wing  between  the  two 
transverse  veins  ;  the  basal  cells  are  small ;  the  auxiliary  vein  is  very  slight, 
and  throughout  very  closely  approximated  to  the  first  longitudinal  vein  ; 
the  latter  appears  to  be  short  and  nearly  straight,  bare  of  bristles,  but  pubes- 
cent like  the  rest  of  the  wing ;  the  costal  vein  is  bristly,  but  like  all  the 
others  is  pale  testaceous ;  the  small  transverse  vein  lies  within  the  tip  of  the 
first  longitudinal  vein  ;  the  large  transverse  vein  is  straight  and  perpendic- 
ular to  the  costa,  removed  from  the  small  transverse  vein  by  double  its  own 
length. 

Length  of  fragment  of  wing,  2.15mm. 

Qjuesnel,  British  Columbia.  One  specimen,  No.  20  (Dr.  G.  M.  Daw- 
son,  Geological  Survey  of  Canada). 

Family  ORTALID^E   Fallen. 
LITHORTALIS  Scudder. 

Lithortalis  Scndd.,  Rep.  Progr.  Geol.  Surv.  CaD.,  1875-1876,  276-277  (1877). 

This  ortalid  can  certainly  not  be  referred  to  any  of  the  American 
genera  mentioned  by  Loew.  It  is  most  closely  allied  to  Ceroxys,  but  besides 
a  different  distribution  of  the  spots  the  neuration  of  the  wing  varies  so  much 
from  that  of  Ceroxys  as  to  render  it  certain  that  it  should  be  separated  from 
it.  The  shape  of  the  wing  is  much  as  in  Ceroxys,  especially  as  in  C.  canus 
Loew,  to  which  it  is  also  most  nearly  allied  in  markings  ;  the  first  longitud- 
inal vein  has  bristles  upon  its  end  only,  and  even  here  they  are  few  and 
small ;  the  fourth  longitudinal  vein  is  curved  backward  a  little,  and  the  pos- 
terior angle  of  the  third  basal  cell  is  not  at  all  produced;  the  third  and 
fourth  longitudinal  veins  diverge  at  their  tips,  while  the  second  and  third 
converge.  In  Ceroxys  the  auxiliary  runs  beside  the  first  longitudinal  vein 
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I'm-  some  distance  ;ind  then  suddenly  curves,  ahm>-i  bends  upward.  In 
Lithortalis  the  separation  is  gradual  and  not  abrnpl.  In  (  Vro\\  s  thermal! 
transverse  vein  lies  l>e]o\\  or  outside  the  tip  of  the  tirst  longitudinal  vein  ; 
in  Lithortalis  il  lies  within  it.  In  the  pattern  of  tin-  markings  al-o  it  ditter- 
from  Ceroxys  in  that  there  are  no  spots  whatever  before  the  larger  tran- 
verse  vein,  exceptini;-  that  the  Miinna,  or  tin-  space  Iving  between  the  auxil- 
iary and  lirst  longitudinal  veins,  is  testaceous. 

LiTHORTALIS   PICTA. 

I'l.  ;;,  Fitfs.  10,  Hi. 


Lilliorlalin  pic/a  Sm.lil..  KVp.  Progr.  Geol.  Surv.  Can.,  1-7.V1-76,  'J7T  ,1877). 

The  thorax,  part  of  the  abdomen,  and  both  win--  of  the  single  >pecimen 
preserved  show  the  upper  surface  ol'  the  bod\-  with  expanded  win--.  The 
abdomen  is  without  markings.  The  niii-^  are  very  well  preserved,  the 
apex  slightly  angulated  between  the  third  and  fourth  longitudinal  veins  ; 
the  costa  nearly  straight  on  it-  basal  half,  strongly  convex  bevond  :  the 
stigma  occupies  the  entire  space  between  the  auxiliary  and  first  longitudinal 
veins  and  is  dark  castaneon>.  deep.-niug  toward  the  costa  to  blackish  t'n- 
cons:  the  costal  vein  is  blackish  fuscoii-:  the  other  veins  are  luteo-testa- 
ceous,  deepening  to  blackish  fuliginous  next  or  in  the  spots;  the  other 
are  dark  fuliginous,  dcepeiiiiiL;-  toward  the  veins  or  the  margin,  and 
o|'  a  narrow  belt  following  the  larger  transxcrse  vein  and  of  confluent  - 
at  the  tips  ot  the  second,  third,  and  fourth  longitudinal  veins,  forming  a  nar- 
row marginal  belt  from  just  below  the  tip  of  the  fourth  longitudinal  vein 
to  half-way  between  the  tips  of  the  lirst  and  third  l'>n'_;-itndinal  vein-,  broad- 
enini;-  slightly  at  the  extremities  of  the  veins  in  rapidlv  narrowing  shoots, 
which  follow  the  veins  a  short  distance. 

Length  ol'  thorax  and    fragment  of  alidomen,  I)"""  :    breadth'  of  thorax, 
1.1'."''  .....  :    breadth  of  abdomen,  1.5""":    length  of  Wing,  5°""  ;    breadth  of  same, 

\.i  :>""". 

^•uesnel,  British  Columbia.     <  )ne  specimen.  No.  ."i  i  I  »r.  (•.  M    hawson. 
Geological  Sur\e\    of  Canada). 
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Family  SCIOMYZID^E  Fallen. 
SCIOMYZA  Fallen. 

SdOMYZA    REVELATA. 
PI.  3,  Figs.  3-6. 

Sdoimi~n  m-elata  Scudd.,  Rep.  Progr.  Geol.  Surr.    Can.,  1875-187G,    275-276  (1877);  1876-1877,  458- 

459  (1878). 

Three  specimens  are  to  be  referred  to  this  species.  Although  each  of 
them  is  rather  imperfect,  the  collocation  of  the  fragments  enables  us  to  recon- 
struct all  parts  of  the  wing.  The  head  was  about  one-fifth  the  size  of  the 
thorax ;  the  thorax  broadly  vaulted,  abruptly  arched  in  front,  somewhat 
depressed  above ;  the  wings  were  a  little  more  than  twice  as  long  as  broad 
with  the  costal  border  gently  arched,  the  apex  slightly  angulated  and  the 
lower  margin  pretty  regularly  convex,  bent  but  rounded  at  the  axillary 
angle;  the  membrane  and  the  castaneous  veins  as  well  are  covered  not  very 
profusely  with  delicate  microscopic  hairs,  distributed  with  great  regularity 
and  about  0.02mm  apart;  the  costal  vein  is  setose  throughout  the  upper 
margin,  and  extends  to  the  fourth  longitudinal  vein,  although  it  is  but  faint 
at  the  extreme  tip  or  on  the  lower  third  of  the  space  between  the  third 
and  fourth  longitudinal  veins ;  the  auxiliary  vein  is  weak,  but  distinctly 
separated  from  the  first  longitudinal  vein  from  its  very  base,  terminating  at 
the  middle  of  the  basal  half  of  the  costa;  the  transverse  shoulder  vein  is 
exactly  transverse,  very  faint,  and  lies  a  little  beyond  the  base  of  the  basal 
cells;  the  first  longitudinal  vein  is  bare  save  the  pubescence,  and  apparently 
terminates  just  within  the  small  transverse  vein  ;  the  latter  lies  as  far  before 
as  the  large  transverse  vein  lies  beyond  the  middle  of  the  wing  and  is  mid- 
way between  the  basal  cells  and  the  large  transverse  vein  ;  the  second  and 
third  longitudinal  veins  are  nearly  straight,  slightly  sinuous  and  subparallel 
throughout,  but  at  their  tips  diverge  from  each  other:  the  third  longitudinal 
vein  is  regularly  though  but  slightly  arched  beyond  the  small  transverse 
vein,  and  strikes  the  very  apex  of  the  wing;  the  fourth  longitudinal  vein 
is  made  up  of  three  perfectly  straight  subequal  parts,  slightly  bent  at  the 
transverse  veins ;  the  larger  transverse  vein  is  straight,  nearly  perpendic- 
ular to  the  costa;  it  is  about  half  the  length  of  the  middle  portion  of  the 
fourth  longitudinal  vein,  and  its  lower  extremity  is  nearer  the  margin  of  the 
wing  (following  the  course  of  the  fifth  longitudinal  vein)  than  its  own 
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length:  tin-  lit'tli  longitudinal  vein  is  lust  just  before  reaching  the  margin 
and  the  sixth  runs  half-way  to  it:  the  second  and  third  longitudinal  vein- 
separate  just,  over  the  extremities  of  the  small  basal  cells,  and  originate 
from  a  transverse  vein  which  unites  the  first  and  fourth  longitudinal  veins 
before  the  middle  of  the  liasal  cells. 

Length  of  the  wing,   l..r>""";  breadth,  2""". 

Quesnol,  British  Columbia.  Three  specimen-.,  Xos.  2,  12.  4.".  (Dr.  G. 
M.  1  >a\vson,  Geological  Survey  of  Canada  < 

SrlOMY/A.'    MA  NT  A. 

I'l.  4,  Fifj.  !l;   I'l.  !»,  Ki-s.  1-t;,  15.  Hi.  is,  L'O.  23,  _'',  28,  29. 

Soiomy  a  '  manca  Smild..  Hull.  r.  s.  ii.-<ii.  Cr.^r.  Snrv.  T,  n  .  IV.  756  '  -    i-r- 

This  lly  ,  extremely  abundant  in  the  (Jreen  Uiyer  sliales — in  fact  out- 
numbering all  the  other  1  tipfera  together — is  temporarily  placed  in  this 
genus,  because  its  characters  seem  to  agree  better  with  those  of  the  famiK 
Sciomy/ida-  than  of  any  other  ;  yet  it  can  not  properly  lie  placed  in  an\  of 
the  genera  known  to  me.  I  should  be  inclined  to  place  it  near  lih-pharop- 
tera  in  the  Helomyzidse,  but  all  the  tibi.-c  are  bristled  throughout.  Its  gen- 
eral appearance  is  that  of  the  Kphydrinida',  but  the  bristly  surface  of  the 
middle  tibia-  would  allow  us  to  place  it  onlv  in  the  Notiphilina.  from  which 
it  is  excluded  by  the  want  of  pectinations  on  the  upper  side  of  the  anteunal 
bristle.  The  want  of  complete  neuration  prevents  me  from  designating  it 
at  present  by  a  new  generic  name,  which  it  can  hardly  fail  to  require  as 
soon  as  that  is  known;  only  two  or  three  of  the  three-score  specimens 
before  me  have  any  important  part  of  the  wings,  and  this  constant  frag- 
mentary condition  of  the  fossils  has  suggested  the  specific  name.  The 
genus  in  which  it  would  tall  maybe  partially  characterized  as  follow*,: 

Body  compact,  stout:  the  head  comparatively-  small,  perhaps  one-third  the 
bulk  of  the  thorax,  about  throe-fourths  its  width,  with  large,  naked  eyes, 
the  front  between  them  nearlv  eiptal.and  pretty  broad.  oMiipiely  sloped, 
and  slightly  tumid  on  ;i  .side  view,  BO  as  to  project  considerably  l>elo\\ -:  a 
few  curved  bristles  pn.j.-ct  from  its  summit.  Antenna-  with  the  tla^-llmn 
Bubglobose,  scarcely  longer  than  broad,  much  larger  than  the  joints  of  the 
scape,  and  above  bearing  at  its  tip  a  curved,  rather  short,  naked,  tapering 
Style,  SCarcel)  longer  than  the  ||.i--elhiiii  proper  and  hlnntly  pointed:  in 
several  specimens  in  which  (his  part  is  pretty  \\ell  pre.ser\ed  this  is  iliva 
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riably  its  character,  and  no  terminal  thread  can  be  seen  in  any  of  them, 
nor  any  indication  of  joints  in  the  style  ;  this  brevity  of  the  style  seems  to 
be  peculiar.  As  far  as  the  neuration  of  the  wing  can  be  made  out  (there 
must  remain  some  doubt  upon  this  point  until  better  examples  are  discov- 
ered) the  course  of  the  auxiliary  vein  can  not  be  determined ;  the  first 
longitudinal  vein  appears  to  end  before  the  middle  of  the  costal  border ; 
the  second  originates  abruptly  from  the  middle  of  the  first  longitudinal 
vein,  and  terminates  (certainly)  only  a  little  way  before  the  tip  of  the  wing  ; 
the  third  runs  very  nearly  parallel  to  the  second  longitudinal  vein,  termi- 
nates at  the  tip  of  the  wing,  and  is  perhaps  connected  by  a  cross-vein  with 
the  fourth  longitudinal  vein  scarcely  within  the  extremity  of  the  first  longi- 
tudinal vein ;  the  fourth  longitudinal  vein  originates  from  the  fifth  or  sixth 
a  little  before  the  origin  of  the  second  longitudinal  vein,  diverges  rapidly 
from  the  third  beyond  this  connection,  and  is  arcuate,  curving  upward 
again  before  reaching  the  posterior  border  and  running  outward  to  the 
outer  border ;  the  fifth  longitudinal  vein  curves  still  more  strongly  from 
the  fourth,  until  it  reaches  the  middle  of  the  posterior  border,  to  which  it 
suddenly  drops,  and  scarcely  above  which  it  is  united  with  the  fourth 
longitudinal  vein  by  a  long,  oblique  cross-vein.  The  femora  are  stout,  the 
front  pair  largest  at  the  base  and  tapering,  the  other  pairs  subequal 
throughout,  all  armed  externally  above  and  below  with  a  row  of  very  deli- 
cate, nearly  straight  spines,  the  upper  row  perhaps  wanting  on  the  middle 
femora,  and  the  lower  row  developing  into  longer  and  stiffer  bristles  on  the 
apical  half  of  the  fore  femora.  The  tibiae  are  equal,  a  little  longer  than  the 
femora,  considerably  slenderer  but  still  rather  stout,  furnished  alike  with 
several  straight,  longitudinal  rows  of  minute  spines,  and  on  the  outer  side 
with  three  or  four  distant,  moderately  stout,  longer  spines  (less  prominent 
on  the  fore  tibiae  than  on  the  other  legs),  and  at  the  tip  with  a  cluster  or 
several  similar  spines  or  spurs.  The  tarsi  are  very  much  slenderer  than 
the  tibia1,  longer  than  they,  the  other  joints  slenderer  than  the  metatarsus, 
all  profusely  armed  with  exceedingly  delicate  spines  or  spiuous  hairs, 
arranged  regularly  in  longitudinal  rows ;  at  tip  is  a  pair  of  very  slender, 
pretty  long,  strongly  curved  claws,  and  apparently  a  pretty  large  pulvillus. 
The  brevity  of  the  antennal  style,  the  length  of  the  first  longitudinal 
vein  of  the  wing,  the  approximation  of  the  middle  transverse  vein  to  the 
base,  the  strong  arcuation  of  the  fourth  longitudinal  vein,  the  obliquity  of 
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the  posterior,  large,  transverse  vein,  and  its  approach  to  the  posterior 
margin,  tin-  bristly  nature  of  the  legs,  ami  the  length  and  comparative  slen- 
derness  of  the  tarsi — all,  excepting  parts  of  the  neuration,  characters  open 
to  little  question — render  this  fly  peculiar  and  its  exact  location  somewhat 
dubious.  When,  however,  the  neuration  of  the  wing  is  sufficiently  well 
known  to  enable  us  to  understand  more  definitely  the  character  of  the  basal 
cells  and  other  parts  of  the  base  of  the  wing,  the  relation  of  the  auxiliary  to 
tin-  first  longitudinal  vein,  and  to  map  unquestionably  the  whole  course  of 
the  fourth  longitudinal  vein,  we  shall  probably  be  able  to  arrive  at  verv 
precise  conclusions. 

In  addition  to  the  features  above  mentioned,  it  may  be  added  that  the 
thorax  is  subipiadrate,  scarcely  longer  than  broad,  furnished  with  distant, 
long,  curving  bristle.-,  disposed  in  rows,  but  in  no  individual  well  enough 
preserved  to  give  further  details  of  distribution.  The  abdomen  is  composed 
of  five  visible,  subequal  joints;  its  mass  compact,  scarcely  constricted  at 
the  base,  regularlv  and  pretty  strongly  arched  on  a  side  view,  tapering 
rapidly  on  the  apical  half  to  a  bluntly  rounded  apex,  the  surface  abun- 
dantly clothed  with  rather  delicate  spinous  hairs,  those  at  the  posterior  edge 
of  the  segments  longer,  and  forming  a  regular  transverse  row.  The  meta- 
tarsus of  the  middle  leg  is  proportionally  longer  than  in  the  others,  where 
it  is  about  half  as  long  as  the  other  joints  combined 

Measurement  of  average  individuals:  Length  of  body  as  curved. 
4.25""";  of  head,  O.G5mm  ;  of  thorax,  1.7""";  of  abdomen,  2.2""":  breadth  of 
bead,  ().85mm;  of  thorax,  1.25""11;  of  abdomen,  1.4mm;  length  of  flagdlum 
of  antennas  0.16""";  of  style,  0.1!)""";  of  wing,  3.4""".':  breadth  of  same. 

1.2 ;  length  of  femora,  0.75""";  of  tibia-,  O.!)5mm ;  of  fore  tarsi,  0.8;")"""; 

of  middle  tarsi.  1.5""":  of  hind  tarsi,  l.«jmi";  of  fore  metatarsi,  0.4""":  of 
middle  metatarsi,  il.til""";  uf  hind  metatarsi,  0.48""";  breadth  of  femora, 

0.28 ;  of  tibiae,  0.12""";  of  metatarsus,  0.08mui;  of  tip  of  tarsi,  0.05"""; 

length  of  claws,  0.0!) 

Green  River.  Wvoming.  Numerous  specimens,  collected  bv  Mr.  !•".('. 
A  Richardson,  Dr.  A  S.  Packard,  Prof.  L  A.  Lee,  Messrs.  F.  C.  Howditch, 
and  S.  ll.Sci>ddcr.  Station  lii  on  the  White  River  in  western  Colorado  (Dr. 

C.  A.    White 
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SCIOMYZA?    DISJECTA. 
PI.  9,  Figs.  7,  22,  25,  30,  32,  33. 
Sciomyzat  disjecta  Scudd.,  Bull.  II.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  758  (1878). 

A  second  species,  apparently  of  the  same  genus  as  the  last  mentioned, 
but  smaller,  is  found  in  considerable  numbers  in  the  same  Green  River  beds, 
although  in  far  less  abundance  than  the  last.  The  wings  appear  to  be  propor- 
tionally shorter  than  in  the  last  species,  with  a  rather  broader  space  between 
the  veins  in  the  upper  half  of  the  wing,  indicating  perhaps  a  broader  wing. 
The  legs  are  slenderer,  the  disparity  in  the  stoutness  of  the  tibia?  and  tarsi 
is  not  so  great,  and  the  tarsi  are  proportionally  shorter ;  the  legs  are  also 
as  densely,  though  less  coarsely,  spined,  and  a  similar  delicacy  is  observable 
in  the  hairiness  of  the  body.  All  the  specimens  are  preserved  on  a  side  view, 
and  like  the  last  species  are  in  a  fragmentary  condition. 

Length  of  body  of  an  average  individual,  3.2mm ;  of  head,  0.55mm  ;  of 
thorax,  1.2mm;  of  abdomen,  1.8mm  ;  of  wing,  2.4mm  ? ;  of  hind  femora,  1.2mm  ; 
of  hind  tibiae,  1.4mm  ;  of  middle  and  hind  tarsi,  lmm. 

Green  River,  Wyoming.  Numerous  specimens  by  the  same  as  the  last 
species. 

SCIOMYZA?  sp. 
PI.  10,  Fig.  5. 

Another  species  of  Sciomyza,  or  perhaps  of  the  same  genus  as  the  last- 
mentioned  species  (for  several  of  its  features  are  certainly  repeated  here), 
seems  to  be  represented  by  the  insect  figured  in  PI.  10,  Fig.  5,  which  is  of 
about  the  size  of  S.  manca,  but  is  more  delicate.  It  is  however  so  imper- 
fect as  far  as  the  head  and  wings  are  concerned  that  one  can  not  characterize 
it  satisfactorilv  without  better  material. 

Green  River,  Wyoming.    One  specimen,  No.  18  (Dr.  A.  S.  Packard). 
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Family  HELOMYZID^E   Westwood. 
HKTKHOMYZA  Fallen. 

I  I KTKKoMV/A    SENILIS. 
I'l.  :{,  Figs.  1,  2. 

/MITOMII/-«  xinili*  Srinlil.,  Ki-p.  Progr.  Gcol.  Surv.  Can.,  187.VHTI'..  -jr.".    HT7). 

In  this  case  \vi-  have  but  a  fragment  of  one  wing-,  but  one  which  exhibits 
most  iif  tin-  peculiarities  of  ncnration,  and,  so  far  as  it  goes,  very  well  pre- 
served. Tin-  wing  is  slightly  discolored,  but  was  apparently  hyaline  in  lift-, 
covered  rather  profusely  with  exceedingly  delicate  microscopic  hairs  which 
cover  veins  as  well  as  membrane;  the  veins,  excepting  the  costal,  are  test  a  - 
ceous ;  the  costal  vein  is  blackish  fuscous,  covered  with  short  bristles,  and 
extends  bexond  the  third  longitudinal  vein,  where  the  wing  is  broken  :  the 
an.xiliarv  vein  strikes  the  costa  at  about  the  end  of  the  first  quarter,  and  the 
nearlv  straight  lirst  longitudinal  vein  before  the  middle  of  the  wing  ;  this 
latter  vein  is  ban-  or  only  feebly  pubescent ;  the  slightly  sinuous,  toward  the 
extremity  ^lightly  upturned,  second  longitudinal  vein  divides  about  equally 
the  space  between  the  costa  and  the  third  longitudinal  vein  :  the  latter  is 
almost  straight,  scarcely  bending  to  receive  the  small  transverse  vein  at 
about  the  end  of  its  basal  third,  and  terminates  at  the  broadly  rounded  tip 
of  (hewing:  the  small  transverse  vein  lies  just  before  the  tip  of  the  lirst 
longitudinal  vein;  the  fourth  longitudinal  vein  is  nearly  straight,  onlv  bent 
next  the  transverse  veins  ;  before  the  small  transverse  vein  it  is  parallel 
and  rather  closely  approximated  to  the  third  longitudinal  vein:  beyond,  it 

diverges  slight!  v  and  regularly  from  it,  and  lievond  the  lar^v  transverse 
vein  again  becomes  parallel  to  it;  only  the  basal  portions  of  the  fifth  and 
sixth  longitudinal  veins  are  present,  and  the  extreme  base  of  the  wing  is  lost; 

but  the  basal  cells  an-  evidently  small,  and  their  extremities  lie  just  beneath 
the  union  of  the  second  and  third  longitudinal  veins;  the  wing  is  broad, 
ovate,  and  well  rounded;  the  costa  pretty  strongly  arched. 

Length    of  fragment.  4"""  :    probable    length   of  wing,  4. f>"""  :    probable 

breadth  of  same,  i"1"". 

(()nesnel,  British  Columbia.  One  specimen.  No.  I  .  l>r  (•  M  hau-Min, 
(ieolngic;d  Survey  of  ('anadal. 
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HETEROMYZA  DETECTA. 
PI.  5,  Fig-.  70. 

Hetwomysa  detecta  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  7">8-759  (1877). 

A  single  specimen  and  a  very  poor  reverse  of  it  occur  on  the  same 
stone  with  Spiladomyia  simplex.  Both  wings  and  the  thorax  are  preserved, 
with  short  fragments  of  moderately  stout  hairy  legs.  The  venation  is 
obscure,  and  the  species  referred  provisionally  to  Heteromyza  until  better 
specimens  decide  more  certainly  to  which  of  the  groups  of  Muscidse  it  belongs. 
So  far  as  it  can  be  determined  the  venation  is  very  similar  to  that  of  the  pre- 
ceding species,  but  the  wing  is  much  smaller,  and  there  is  a  peculiarity  about 
it  which  is  not  quite  clear:  at  the  bend  of  the  costa,  indicating  the  termina- 
tion of  the  auxiliary  vein,  there  is  a  short,  distinct,  oblique  cross-vein  nearly 
in  continuation  of  the  base  of  the  costa,  but  bent  slightly  downward,  which 
reaches  the  first  longitudinal  vein;  the  latter  runs  close  to  the  costa  and 
strikes  it  about  midway  between  the  tip  of  the  auxiliary  vein  and  the  tip  of 
.the  wing;  the  costa  apparently  runs  exactly  to  the  tip  of  the  second  longi- 
tudinal vein;  the  third  and  fourth  longitudinal  veins  run  parallel  to  each 
other  to  a  very  little  way  beyond  the  extremity  of  the  auxiliary  vein,  where 
they  are  united  by  a  short  cross-vein,  beyond  which  they  both  diverge  from 
each  other  in  opposing  curves,  equally  turned  aside  from  their  former  course; 
the  third  longitudinal  vein  runs  to  the  tip  of  the  wing;  the  fourth  is  united 
half-way  to  the  border  of  the  wing  by  a  long  oblique  cross-vein,  running  at 
right  angles  to  the  fifth  longitudinal  vein.  The  extremity  of  the  basal  cells 
apparently  lies  about  half-way  from  the  base  of  the  wing  to  the  tip  of  the 
auxiliary  vein,  but  this  point  is  very  obscure. 

Length  of  wing,  1.65""";  breadth  of  same,  O.i)5"mi ;  length  of  thorax, 
0.75""";  breadth  of  same,  O.f>.r)""". 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 

Family   ANTHOMYIDvE.  Robineau-Desvoidy. 
ANTHOMYIA  Meigen. 

ANTHOMYIA  INANIMATA. 

PI.  3,  Fig.  19. 
.liilliiniiiiin  iiiidiiiiKilii  Scudd.,  Uep.  Progr.  Gool.  Surv.  Can.,  1875-1876.273-274  (1877). 

This  species  is  pretty  well  represented  by  a  single  individual  and  its 
reverse,  showing  the  superior  view  of  the  insect  with  the  wings  (excepting 
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tlio  extreme  base),  most  of  the  abdomen,  and  parts  of  the  head,  thorax,  and 
legs.  The  wings  are  rather  narrow  and  regularly  rounded;  the  bristlv 
costal  vein  extends  to  the  tip  of  the  fourth  longitudinal  vein  ;  the  first  longi- 
tudinal vein  terminates  before  the  middle  of  the  costal  border,  just  ab«>\e 
the  small  transverse  vein:  the  auxiliary  vein  is  distinct  throughout  and 

J 

remains  in  close  continuity  with  the  first  longitudinal  vein,  curving  first 
downward  and  then  upward,  and  diverging  from  it  only  near  the  tip,  and 
then  Imt  little,  being  separated  from  it  at  its  tip  by  scarcely  more  than  the 
thickness  of  the  costal  vein  ;  the  transverse  shoulder  vein  is  slightly  oblique; 
the  third  longitudinal  vein  strikes  the  tip  of  the  wing,  and  the  second  divides 
the  space  between  this  and  the  costa,  running  for  the  greater  part  of  its 
length  parallel  to  the  latter,  turning  slightly  upward  at  the  tip:  the  third 
and  fourthjlongitudinal  veins  are  pretty  closely  approximated,  and  parallel 
as  far  as  the  transverse  vein  in  the  middle  of  the  wing;  from  this  to  tin- 
large  transverse  vein  they  diverge  gently,  and  are  again  parallel  beyond; 
the  small  transverse  vein  is  placed  a  very  little  before  the  middle  of  tin- 
wing;  the  lariM-  transverse  vein  is  straight,  nearly  perpendicular  to  the  e" 
its  lower  extremity  distant  from  the  margin  by  about  half  its  own  length, 
its  upper  extremitv  dividing,  just  before  the  middle,  the  part  of  the  fourth 
longitudinal  vein  lying  beyond  the  transverse  vein  :  the  fifth  longitudinal 
vein  vanishes  just  before  reaching  the  border;  the  two  small  basal  cell-  are 
nearlv  equal  in  si/.e,  in  length  about  midway  between  the  lengths  of  tin- 
two  transverse  veins.  The  wing  is  covered  pretty  abundant!  v.  veins  and 
membrane,  with  delicate  microscopic  hairs,  and  appear-  to  lie  nnitonnlv 
hyaline,  though  a  little  fuscous  on  tin-  >h>ne.  The  specimen  appears  to  lie 
a  male.  ;iud  tin-  tegnla-  are  distinctly  marked,  leaving  no  doubt  that  it 
belong  to  this  group  of  MuscitL-e. 

I'roliable  length  of  body,  I!'"'"  :    length  of  wing,  G.2mm;    breadth  of  same, 
'_'. :.'.">""";    length  of  hind  tiliia.  l.l.Y""1. 

Quesnel,  British  Columbia,     (me  specimen,  Nos.  30  and  .".2  i  I>r.  ('•.  .M. 

Dawson,  (  M-ological  Survey  of  Canada  I, 

. \MlloMVlA    Bl'KGESSI. 

I'l.  .i.  Fij:.  :u. 

Aiil/ioini/ia  hnri/iKii  SruiM.,  Krp.  I'rogr.  'irol.  Snr\  .  I'ati..  I -"  7 

The  single  specimen  of  this  species  shows  an  upper  \ie\\   of  the  whole 

body    m   a   somewhat    Ininnentarv   condition.     The    broad   and    rounded 
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abdomen  indicates  that  it  is  a  female.  The  wings  are  uniformly  faint 
fuliginous,  but  probably  hyaline  in  life,  covered  with  microscopic  hairs 
over  both  membrane  and  veins  ;  they  are  short  and  broad  and  well  rounded; 
the  veins  in  the  upper  half  of  the  wing  are  rather  darker  than  those  in  the 
lower;  the  costal  vein  is  bristly  and  extends  to  the  tip  of  the  fourth  longi- 
tudinal vein  ;  the  stout  first  longitudinal  vein  strikes  the  costal  at  the  middle 
of  the  front  margin  ;  the  auxiliary  vein  appears  to  be  confluent  with  the 
first  longitudinal  vein  half-way  from  the  base  of  the  wing  to  the  tip  of  the 
former;  then,  rapidly  curving  forward,  diverges  from  it,  and  at  its  tip  is  as 
distant  from  the  first  longitudinal  vein  as  the  second  longitudinal  is  from 
the  third  above  the  short  transverse  vein  ;  the  transverse  shoulder  vein  is 
slightly  curved  and  a  little  oblique  and  lies  directly  above  the  base  of  the 
small  basal  cells ;  the  direction  and  relation  of  the  longitudinal  ^eins  is  the 
same  as  in  A.  inanimata,  but  the  small  transverse  vein  lies  slightly  beyond 
the  middle  of  the  wing,  so  that  the  divergence  or  parallelism  of  the  veins  is 
more  marked  than  there ;  the  large  transverse  vein  is  bent  slightly  inward 
in  the  middle,  and  its  general  direction  is  about  midway  between  perpen- 
dicular to  the  costa  and  parallel  to  the  neighboring  border ;  its  lower 
extremity  is  but  half  as  far  from  the  margin  of  the  wing  as  its  own  length ; 
its  upper  divides,  a  little  before  the  middle,  the  portion  of  the  fourth  longi- 
tudinal vein  which  lies  beyond  the  small  transverse  vein,  but  instead  of 
being  only  half  as  long  as  the  portion  of  the  fourth  longitudinal  vein  lying 
between  the  two  transverse  veins,  as  in  A.  inanimata,  it  is  very  nearly  as 
long;  the  fifth  longitudinal  vein  just  fails  of  reaching  the  border,  while  the 
sixth  only  runs  about  two-thirds  the  distance  to  the  border;  the  basal  cells 
are  moderately  large,  much  as  in  tha  preceding  species.  On  one  side  there 
are  apparently  remains  of  tegulse,  showing  that  the  insect  should  be 
referred  to  this  group  of  Muscidse.  The  apical  third  of  the  hind  tibia  is  fur- 
nished abundantly  with  not  very  long  hairs,  while  the  remainder  of  the 
tibia  is  bare. 

Length  of  body,  4.75mm;  length  of  wing,  4.75""11;  breadth  of  same, 
!>""";  length  of  hind  tibia',  1.15ram;  length  of  hind  tarsi,  1.2.r>inm. 

Named  for  my  friend  Mr.  Edward  Burgess,  whose  critical  knowledge 
of  Diptera,  before  he  turned  his  attention  exclusively  to  naval  architecture, 
was  of  the  greatest  service  to  me. 

Quesnel,  British  Columbia.  One  specimen,  No.  29  (Dr.  Gr.  M.  Dawson, 
C4eologic;il  Survey  of  Canada). 
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Family    MUSCID^e   Leach. 
MUSCA  Linne. 

Under  this  head  I  have  temporarily  placed  five  species  of  dipterous 
larva-  which  appear  to  belong  to  this  family. 

Nearly  all  of  them,  however,  and  especially  Musca  ascarides,  so  closely 
resemble  the  larvae  of  bot-flies  that  I  could  scarcely  persuade  myself  that 
they  did  not.  belong  to  the  (Kstmho.  The  appendages  of  the  skin,  how- 
ever, are  much  more  delicate  than  is  usual  in  (Estridae,  and  are  uniformly 
distributed  over  the  surface  or  are  altogether  absent.  The  empty  skins, 
too,  have  every  appearance  of  belonging  to  the  same  insects  as  the  com- 
plete hodies,  and,  although  these  are  not  cast  skins  (in  which  case  they 
would  be  proved  natural  inhabitants  of  the  water),  for  they  still  contain 
the  harder  parts  of  the  internal  organs  in  many  cases,  but  rather  remains 
of  partial! v  decomposed  larvae,  it  would  seem  improbable  that  so  large  a 
number  of  cestrid  larvae  could  be  found,  when  the  only  way  in  which  they 
could  have  reached  their  present  condition  would  be  through  the  dropping-  of 
animals  affected  by  the  bots  , standing  in  the  water.  Of  course  the  refer- 
ence I  have  given  them  is  only  provisional. 

MUSCA   ASCARIDES. 

I'l.  5,  Figs.  74,  75,  79,  82-87,  98,  101. 
Musca  cucarides  ScuiW.,  Bull.  II.  S.  Geol.  Geo<;r.  Surv.  Terr.,  Ill,  7'>G-7f>7  (1677). 

First  there  is  a  species  to  which  a  considerable  number  of  specimens 
belong,  which  may  take  the  name  here  given.  Some  of  the  specimens  are 
complete:  others  consist  of  emptied  skins  only.  When  contracted  the 
bodv  is  thick,  especially  on  the  anterior  half,  and  about  twice  as  long  as 
broad,  closelv  resembling  the  larva  of  a  bot-fly.  Both  extremities  are 
rounded,  the  anterior  verv  broadlv,  while  the  posterior  half  tapers  very  reg- 
ularly. In  one  specimen,  which  is  not  so  much  shrunken,  the  body  is 
fusiform,  and  about  three  and  a  half  times  longer  than  broad,  the  head 
and  hinder  extremity  tapering  in  a  nearly  equal  degree.  In  the  emptied 
skins,  as  in  the  others,  it  mav  be  seen  that  the  normal  form  is  a  blunt, 
squarely  rounded  head,  behind  which  the  body  is  nearly  equal,  and  then 
tapers  toward  the  tail.  At  the  anterior  extremity  may  be  nearly  al\\.i\- 
seen  a  portion  of  the  mandibles,  consisting  of  a  pair  of  very  slender  rods  or 
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blades  converging  anteriorly  and  terminating  in  two  attingent  rounded 
lobes  attached  to  the  inner  edge  of  the  blades  The  anterior  spiracles  are 
seen  in  a  single  specimen  as  a  simple,  rounded,  dark  spot  just  outside  the 
middle  of  either  lateral  half;  the  two  lateral  tracheal  vessels  may  be  seen 
in  nearly  all  the  specimens,  and  especially  at  the  hinder  extremity,  and 
fragments  of  them  are  frequently  scattered  about  on  the  stones  ;  they  are 
very  large.  The  integument  is  generally  rather  dark  and  more  or  less 
blotched,  and  covered  profusely  and  almost  uniformly  with  backward- 
directed  hairs ;  these  are  short,  tapering,  and  moderately  stout,  though 
minute. 

Length  of  contracted  bodies.  11.5"1"1:  breadth  of  same,  6.25""":  length 
of  bodies  not  contracted,  17.5mm  ;  breadth  of  same,  5.75"""  ;  length  of  skins, 
25mm;  breadth  of  same,  7.25inm :  length  of  blades  of  mandibles,  3.25mm ; 
diameter  of  trachea;,  0.6mm  ;  of  anterior  spiracles,  0.4mm ;  distance  of  latter 
apart,  2.75mm 

Chagrin  Valley,  White  River,  Colorado.  Several  specimens  (W.  Den- 
ton). 

MUSCA  BIBOSA. 
P).  5,  Fig.  73. 

Musca  bibosa  Sciukl.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  Ill,  757  (1877). 

Another  species  is  represented  by  a  single  body  and  one  skin  and  its 
reverse,  which  seem  to  belong  to  the  same.  It  is  closely  allied  to  M.  asca- 
rides,  but  differs  from  it  in  some  essential  features.  When  contracted  the 
body  does  not  taper  regularly  from  the  middle  of  the  front  half  to  the  tail, 
but  the  whole  hinder  half  is  much  slenderer  than  the  front  and  toward  the 
tip  has  nearly  parallel  sides,  so  that  the  body  is  flask-shaped  and  about 
twice  as  long  as  broad.  A  similar,  though  not  so  abrupt,  change  of  contour 
is  seen  in  the  skin.  The  structure  of  the  mandibles  and  of  the  tracheae  may 
be  seen  to  be  the  same  as  in  the  preceding  species,  but  the  integument  is 
naked,  being  entirely  destitute  of  any  of  the  hairs  which  roughen  the  skin 
of  M.  ascarides. 

Length  of  rontracted  body,  14mni ;  breadth  of  same  in  front,  7.5mm; 
behind,  3.75"1"1;  length  of  skin  (a  small  one),  Ifi"""  ;  greatest  breadth  of 
same,  5.25mm  ;  length  of  mandible  blade,  2.75"""  ;  diameter  of  trachea,  <).7o""". 

Chagrin  Valley,  White  River,  Colorado.      Two  specimens  (W.  Denton). 


inpTi-:i;.\-Mrsni>  i  . 

Mi  -i-  \  sji. 
IM.  .r>,  Ki--.  Hit;.  108. 

p.  Scudil..  Hull.  ('.  S.  <;.•,•!.  (1,-o-r.  Snr\.  T.Tr..  Ill,  757  (1877). 

A  third  specif.^  is  represented  bv  three  m-  four  contracted  skins,  which 
are  too  uncharacteristic  to  name,  though  it  inav  In-  seen  that  they  -.in-  distinct 
from  the  others.  As  preserved  they  :ire  almost  black:  the  skin  is  much 
wrinkled  and  smooth  :  the  body  pretty  regularly  and  bluntly  obovatc,  nearly 
twice  as  long  as  broad;  at  the  end  of  one,  two  colorless  oval  patches  lie 
united,  side  l>v  side,  pn-ssi-d  againstthe  extremity,  and  doubtless  represent 
the  head,  and  prove  it  to  be  different  from  the  other  species  ;  it  is,  however, 
impossible  to  say  what  its  alh'nities  may  be 

length  of  body,  S..r>""";   breadth,  4""". 

Chagrin  Valley,  \Vhite  River,  Colorado.      (  W.  Denton). 

MtTSCA     IIYDROPICA. 

"PI.  r>,  Figs.  TL',  !»L',  ;i;(.  KIT. 

Mu.ica  hydropica  Scudd.,  Bull.  U.  8.  Geol.  Geogr.  Snrv.  Terr.,  HI,  ?.~.?-T.~.-  .  1-J77). 

A  t'oiirtli  species  is  represented  by  two  bodies  and  a  skin,  which  present 
an  entirely  different  appearance  from  the  preceding  three  species,  but  which 
may  temporarily  be  i;iven  the  same  broad  generic  name.  En  this  species  the 

form,  even  when  contracted, is  far  more  elongated  than  in  the  others:  the  bod  v 
is  nearly  live  times  as  long  as  broad,  is  broadest  just  behind  the  nmndlv 
pointed  head,  tapers  rapidly  toward  it,  but  Lfentlv  po.Meriorlv  to  the  middle, 
behind  which  it  is  eipial.  In  the  skin  the  part  of  the  body  pivM-rv."l  i- 
eipial  and  very  broad,  excepting  toward  the  head,  where  it  rapidly  narrow  S, 
the  head  being  well  rounded  or  slightly  produced  ;  the  month  parts,  instead 
of  being  withdrawn  a  little  from  the  front  extremity  of  tin-  hodv,  as  in  the 
*pecies  ab-eady  described,  lie  at  it-  \  er\  lioiindarv.  and  the  hl:ide>  are  par- 
allel instead  of  posteriorly  di\er-eiit.  The  integument  is  covered  rather 
profusely  with  very  short,  conical,  tapering  hairs,  scarcely  more  tliijn  twice 
as  lon^  as  their  breadth  at  base  The  larva  is  very  distinctly  handed  with 
darker  and  lighter  color-,  a-  the  empty  skin  shows,  the  posterior  third  of 
each  segment  being  occupied  by  a  very  dark  band,  darkest  on  the  d. 

surface,  while  a  taint  pale  transverse  line  breaks  the  anterior  portion  into 
t\\o  eipial  halves  of  the  same  width  as  the  blackish  hand. 
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Length  of  body,  23mm;  greatest  breadth  of  same,  .t)m"1 ;  breadth  pos- 
teriorly, 3'm" ;  breadth  of  skin,  9.5miu ;  length  of  segments  on  same,  4mm ; 
length  of  mandible  blades,  3.5mm. 

Chagrin  Valley,  White  River,  Colorado.  Three  specimens  (W. 
Denton). 

MUSCA    VINCULATA. 

PI.  5,  Fig.  77. 
Muaea  vinciilata  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Stirv.  Terr.,  Ill,  758  (1877). 

There  is  still  another  species  allied  to  the  last  mentioned  winch  may 
bear  the  name  here  proposed.  It  is  represented  only  by  parts  of  emptied 
skins,  all  lying  on  the  same  stone,  and  which  differ  from  the  preceding 
species  in  being  absolutely  devoid  of  any  hairs  and  in  having  different  and 
much  fainter  markings.  The  general  color  of  the  best  preserved  specimen 
is  a  pale  brown,  and  the  markings  are  scarcely  darker  transverse  bands, 
narrowing  on  the  sides,  but  occupying  nearly  the  entire  length  of  a  segment 
dorsally,  and  broken  into  equal  parts  by  two  transverse  rows  of  very  faint 
and  minute  pale  dots.  No  specimen  is  sufficiently  perfect  to  show  the  shape 
or  the  length,  but  the  shape  appears  to  be  similar  to  that  of  M.  hydropica, 
and  the  insect  much  smaller  than  it,  for  the  breadth  is  4.5mm,  and  the  length 
of  one  segment,  '2""". 

Chagrin  Valley,  White  River,  Colorado.  Several  specimens  (W. 
Denton). 

MUSCA  spp. 
PI.  5,  Figs.  80,  81,  99,  100. 

A  wholly  different  form  of  larva  is  represented  in  PI.  5,  Figs.  80,  (SI, 
and  on  one  of  the  stones  are  found  the  mouth  parts  of  another,  PI.  5,  Figs. 
'JD,  100,  which  are  quite  different  from  those  of  Musca  ascarides. 

Chagrin  Valley,  White  River,  Colorado  (W.  Denton). 

Family  TACHINID^:  Loew. 

TACHINA  Meigen. 

TACHINA  sp. 

Tachina  up.  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  756  (1878). 

To  this  genus  is  referred  provisionally  a  small  but  stout  and  densely 
hairy  fly,  with  thick,  slightly  tapering  abdomen,  broadly  rounded  at  the  tip, 
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long  wings  with  heavilv  cilinteil  costal  margin,  the  auxiliary  vein  terminat- 
ing just  before  the  middle,  ami  the  first  longitudinal  vein  not  very  far  before 

the  tip;  the  other  veins  of  the  wing  can  not  be  determined.  The  legs  are 
pretty  stout  and  densely  haired.  About  the  fly  are  scattered  many  arcuate, 
tapering,  spinous  hairs  0. 7"""  long,  evidently  the  clothing  of  the  thorax. 

Length  of  body,  4""" ;  breadth  of  thorax,  1.25mni ;  length  of  wings,  4mni(?); 
of  hind  femora,  0.<;inm;  hind  tibia.-,  1.2o""";  hind  tarsi,  1.2f>mm  (?). 

Green  River,  Wyoming.     One  specimen,  No.  48b  (F.  C.  A.  Richardson). 

Family  PLATYPEZID^E  Loew. 
CALLOMYIA  Meigen. 

CALLOMYIA  TORPORATA. 
PI.  u,  Fig.  n. 

A  single  specimen  is  preserved  showing  a  dorsal  view  of  the  bodv 
but  with  no  distinct  appendages  excepting  one  wing  which  is  imperfectlv 
figured  mi  the  plate.  The  thorax  is  broad  oval,  and  the  abdomen  oval,  as 
long  as  the  head  and  thorax  together,  narrower  than  the  thorax,  tapering 
from  in  front  of  the  middle  backward,  and  rounded  at  the  tip.  The  wing 
is  as  long  as  the  thorax  and  abdomen  together.  The  third  longitudinal 
vein  terminates  at  the  tip  of  the  wing,  the  first  in  the  middle  of  the  outer 
half  of  the  wing,  and  the  second  midway  between  them;  the  basal  cells 
are  about  one-third  the  length  of  the  wing  (indicated  in  the  plate  by  the 
jingle  in  the  fifth  longitudinal  vein),  and  the  oblique  posterior  transverse 
vein  is  situated  at  its  upper  extremity,  about  midway  between  the  middle 
IKISJI!  cell  ;iml  the  apex  of  the  wing.  The  exact  length  of  the  lower  basjil 
cell  cMii  not  lie  determined. 

Length   of  body,  .•*""";   of  wing,  2.7""";   breadth  of  same,  1.1"" 

(liven  Uiver,  Wyoming.     ( )ne  specimen,  No.  71  (Prof.  Leslie  A.  Lee). 

Family  CONOPID^E  Leach. 

• 

I'OUOMYIA   fy.-udder  (TroA/r'?,  //[•/«). 

rnlinmyiii  Scinlil.,  Mull.  r.  S   in-iil.  (ii)<>;;r.  Surv.  Terr.,  IV,  7  -TS). 

This  LTeniis  of  <  !onopid:r,  most  nearly  allied  to  MvopM.  Mppt-ars  in  the 
neunitinii  nf  the  \\ing>  to  resemble  closely  some  genera  of  Syrphidae,  espe- 
cially Xvlotji  .-md  Mi!e>i.-i,  Inn  it  .ill  ijvther  lacks  the  spurious  longitudinal 
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vein,  and  the  third,  fourth,  ;iml  lit'tli  longitudinal  veins  are  not  united  at 
their  extremities  by  marginal  veins ;  indeed,  they  run  without  swerving  and 
subparallel  to  one  another  to  the  margin.  In  this  respect  the  genus  differs 
also  from  other  Conopidse,  as  it  does  also  in  the  extreme  length  of  the  third 
basal  cell,  which  is  as  long  as  in  Syrphid;v.  In  these  points  of  neuration 
if,  would  seem  to  agree  better  with  the  Pipunculidse,  which  family,  however, 
is  entirely  composed  of  very  small  flies,  so  that  it  seems  better  with  our 
imperfect  knowledge  of  the  fossil  to  refer  it  to  the  Conopidas.  The  bodv 
resembles  that  of  Syrphus  in  general  form.  The  wings  are  as  long  us  the 
body  and  slender,  with  very  straight  veins;  the  auxiliary  and  first  to  fourth 
longitudinal  veins  are  almost  perfectly  straight,  the  third  originating  from 
the  second  longitudinal  vein  at  some  distance  before  the  middle  of  the  wing; 
the  auxiliary  vein  terminates  beyond  the  middle  of  the  costal  margin; 
directly  beneath  its  extremity  is  the  small  transverse  vein,  and  about  mid- 
way between  the  latter  and  the  margin  the  large  transverse  vein  uniting  the 
fourth  and  fifth  veins;  the  extremity  of  the  second  basal  cell  is  farther  from 
the  base  than  the  origin  of  the  third  longitudinal  vein,  and  the  third  basal 
cell  reaches  very  acutely  almost  to  the  margin  of  the  wing. 

POLIOMYIA    RECTA. 

PI.  9,  Figs.  19,  21. 

Polionu/ia    recta    Sciuld.,  Bull.  U.   S.  Geol.  Geogr.  Surv.  Terr.,  IV,  755(1878);  in  Zittel,  Handb.  d. 

Paheont.,  I,  ii,  807,  Fig.  1072  (1885). 

The  single  specimen  referable  to  this  species  was  obtained  at  the 
"Petrified  Fish  Cut,"  and  represents  a  dorsal  view  of  the  insect  with  the 
wings  partly  overlapping  on  the  back.  It  is  the  smaller  fly  referred  to  in 
Dr.  Hayden's  Sun  Pictures  of  Rocky  Mountain  Scenery,  page  98.  The 
head  is  broken ;  the  thorax  is  stout,  rounded  ovate,  and  blackish ;  the 
scutellum  large,  semi-lunar,  and  nearly  twice  as  broad  as  long,  with  long 
black  bristles  along  either  lateral  edge  and  along  the  sides  of  the  thorax 
posteriorly.  The  wings  are  long  and  narrow  ;  the  auxiliary  vein  runs  into 
the  margin  just  beyond  the  middle  of  the  wing;  the  first  longitudinal  vein 
runs  into  the  margin  at  about  two-thirds  the  distance  from  the  tip  of  the 
auxiliary  vein  to  that  of  the  second  longitudinal  vein,  and  scarcely  turns 
upward  even  at  the  tip;  the  straight  second  and  third  longitudinal  veins 
diverge  from  each  other  at  the  extreme  tip  after  running  almost  parallel 


Dll'TEKA-SVKl'HID.i;.  of)  7 

throughout  I!M'  length  of  the  latter,  which  originates  from  the  second  some 
distance  before  the  middle  of  the  wing;  the  small  transverse  vein  between 
tin-  third  and  fourth  longit  idinal  veins  lies  just  beyond  the  middle  of  tin- 
wing  and  perpendicular  to  the  coital  border,  while  the  large  transverse  vein 
between  the  fourth  and  fifth  longitudinal  veins  is  perpendicular  to  the  latter 
and  renders  the  discal  and  second  posterior  cells  .  .1'  about  equal  length 
Tin-  abdomen  is  apparently  lighter  colored  than  the  thorax,  regular"!  \ 
obovati  ,  as  broad  as  the  thorax,  and  longer  than  it,  its  terminal  t  fifth  i  seg- 
nient  small,  the  others  large  and  subequal. 

Length  of  thorax  and  scutellum,  4""":  breadth  of  same,  2.75""":  length 
of  abdomen,  4.5""":  breadth  of  same,  2.75""";  length  of  wing,  G.5nim;  breadth 
of  same,  2.25mm. 

I  am  indebted  to  Mr.  Edward  Burgess  for  some  critical  remarks  upon 
the  affinities  of  this  fly,  and  for  a  careful  sketch  of  the  neuration,  which  is 
verv  difficult  to  trace  in  certain  places. 

(Jreen  River,  Wyoming.  One  specimen,  No.  146%  (Dr.  F.  V. 
i  laydeli). 

Family  SYRPHID^E  Leach. 
MILESIA   Latreille. 

MlI.KSIA    QUADRATA. 

I'l.  '.»,  Fig.  i;j. 

•„,  ,,  ,,1-lrata  Scii'M.,  Hull.  U.  S.  Geol.  Geosr.  Surv.  Terr.,  IV,  75'J-75;t  (1878)  ;  Williot.,  Syo.  N.  A. 

Syrph,  '^81,  283 


A  >pei-iintMi  in  a  fine  state  of  preservation,  although  not  perfect,  and 
with  must,  of  the  n  (.Miration  of'  the  wing  concealed  under  hard  flakes  of  s' 
which  can  not  \>,-  wh  >\\\-  removed,  was  found  by  Dr.  Ilayden  at  the  "iVt- 
rilied  Fish  ("nt,"  (Jreeii  River.  It  is  the  larger  fly  alluded  to  in  Dr. 
Ila\  den's  Sun  Pictures,,!'  K'ocky  .Mountain  Scenery,  page  98.  The  In  -ad 
and  thorax  are  black,  the  head  lar^e.  nearly  as  broad  as  the  thorax,  the  e\  es 
large,  globose,  as  broad  as  the  summit  of  the  head  between  them,  the  front 
verv  large,  prominent,  half  as  broad  as  the  head,  and  half  as  long  as  broad. 
Thorax  globose,  a  little  longer  than  broad,  largest  in  the  middle.  \Vings 
.sur[iass'mg  sli^htlv  the  abdomen;  the.third  longitudinal  vein  nri^i' 
from  the  second  in  the  middle  of  the  win^,  is  ver\'  gcntlv  arcuate  (the 
convexity  l).ickw.ird)  in  its  outer  half,  and  appears  to  terminate  just  above 
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the  tip  of  the  wing;  the  fourth  longitudinal  vein  is  united  by  an  oblique 
cross- vein  to  the  third  very  near  the  origin  of  the  latter,  and  the  spurious 
longitudinal  vein  can  not  be  made  out,  from  poor  preservation ;  the  mar- 
ginal vein  between  these  two  appears  to  be  very  simple,  the  fourth  longi- 
tudinal vein  bending  downward  at  its  tip  to  meet  it.  The  abdomen  is  as 
broad  as  the  thorax,  fully  as  long  as  the  rest  of  the  body,  broad  ovate, 
tapering  slightly  at  the  base  and  rapidly  beyond  the  middle,  broadest  at 
the  second  segment;  the  first  segment  is  longest  and  half  as  long  as  broad, 
the  second  and  third  slightly  shorter,  the  fourth  still  shorter,  and  the  fifth 
minute;  the  abdomen  is  light-colored,  probably  yellow  in  life,  and  the  first 
tliree  segments  are  rather  narrowly  margined  posteriorly  with  black;  the 
first  segment  is  also  similarly  margined  in  front,  and  besides  has  a  median 
black  stripe  of  similar  width,  which  divides  the  segments  into  equal  lateral 
quadrate  halves,  whence  the  specific  name;  the  whole  abdomen  is  rather 
profusely  covered  with  very  brief,  black,  microscopic  hairs,  which  are 
thickest  in  the  black  bands  bordering  the  segments,  and  next  the  hind  edge 
of  the  fourth  and  fifth  segments,  producing  a  dusky  posterior  margin,  sim- 
ilar to  but  narrower  than  the  dark  belts  of  the  preceding  segments,  and  of 
course  very  inconspicuous. 

Length  of  body,  18mm;  of  head,  ±85"im ;  of  thorax,  5.65mm;  of  abdo- 
men, 9.5mm ;  breadth  of  front,  2.4lum ;  of  head,  4.5mm ;  of  thorax,  6""" ;  of 
abdomen,  G"1'" ;  probable  length  of  wing,  145""";  length  of  hairs  on  abdo- 
men, 0.04ram  ;  width  of  dark  abdominal  bands,  0.5mm. 

Dr.  Williston  thinks  it  can  not  be  a  Milesia,  but  that  its  affinities  are 
rather  with  Syrphus. 

Green  River,  Wyoming.    One  specimen,  No.  14691  (Dr.  F.  V.  Hayden). 

ERISTALIS  Latreille. 

ERISTALIS  LAPIDEUS. 

PI.  5,  Figs.  48,  49. 

• 

Erietalis  tepidem  Scmld.,  Bull.  U.   S.  Geol.  Geogr.  Surv.    Terr.,  Ill,  756  (1^77);  Willist.,  Syn.  N.  A. 

Syrpb.,  "Ml,  2->3  (1886). 

A  poorly  preserved  specimen,  showing  little  that  is  characteristic,  but 
\vhicli  belongs  near  Kristalis  or  Helophilus.  The  body  is  preserved  on  a 
dorsal  aspect,  with  wings  partially  expanded ;  the  head  is  nearly  wanting, 
the  thorax  without  markings.  The  wings  are  distinct  only  on  the  basal 
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half,  and  even  lien-  show  no  neiiration  at  all  beyond  the  general  course  of 
the  principal  veins  at  the  very  base;  the  alulae,  however,  are  very  distinct, 
verv  large,  their  breadth  (along  the  wing)  t'nllv  equal  to  half  the  breadth 
of  the  thorax,  dark,  with  oblhpielv  transverse  dark  ridges,  indicating  that 
the\-  were  wrinkled  in  nature,  much  as  in  Volucella  or  CEstrilS.  Abdomen 
long,  liroadest  in  the  middle  of  the  basal  half,  beyond  tapering  considerably, 
the  tip  roundly  pointed;  apical  half  of  basal  joint  black,  forming  a  distinct 
transverse  straight  band:  the  number  of  abdominal  joints  appears  to  be  live. 

Length  of  thorax,  3.5""";  breadth  of  same,  3.25mi" ;  length  of  abdomen, 
<;.f)"""  ;  wings,  12""";  breadth  of  same,  3.5mm. 

I>r.  \Villiston  thinks  it  can  not  be  an  Eristalis. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 

SYRPHUS  Fabricitis. 
SYRPHUS  sp. 

Syrphus  sp.  Scudd.,  Ball   U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  755  (1878). 

A  species  of  this  familv,  and  in  size  second  only  to  the  Milesia  from  the 
same  beds,  is  represented  bv  reverse  and  obverse  of  a  single  specimen. 
whi  -b  is  too  imperfect  for  description,  only  the  body  being  preserved;  the 
form  and  si/.e  of  this  agree  best  with  the  genus  Syrphus. 

The  len-th  of  the  bodv  is  10mm. 

d 

(treen  River,  Wyoming.  One  specimen,  Nos.  4110  and  -H  ,"•:.'  ,  S.  II. 
S.  udder). 

CHILOSIA  Meigen. 
CHILOSIA  AMPLA. 

IM.  0,  Kitfs.  14,  L'7. 
rhnl.uia  ,im»/<i  S.-inl.l.,  Bull.  U.  S.  Gool.  Gjogr.  Snrv.  Terr.,  IV,  7.V5-754  (1878). 

I'his  species  is  primarily  founded  on  a  single  specimen  which  Mr 
I'niu  diteh  and  I  found  in  the  shales  at  (injen  River,  and  which  preserves 
nearlv  all  parts  of  the  insect.  There  is  also  a  specimen  with  its  reverse 
which  we  .ibtained  at  the  >ame  place,  and  another  which  Mr.  K'ichanUon 
sent  me  from  the<e  beds,  agreeing  with  the  first-mentioned  specimen,  but  a 
little  larger.  A>  only  the  bodies  are  preserved,  they  are  temporarily  placed 
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in  this  connection  until  other  material  is  at  hand,  while  the  species  is 
described  wholly  from  the  more  perfect  individual.  This  has  a  body  more 
nearly  of  the  shape  of  an  Orthoneura,  the  abdomen  being  broader  and 
stouter  than  is  usual  in  Chilosia,  but  the  wings  are  much  longer  than  in  the 
species  of  Orthoneura  I  have  seen,  and  both  the  shape  of  the  wing  and  its 
neuration  agree  well  with  Chilosia.  The  head  is  round  and  moderately 
large,  the  thorax  stout  and  rounded  ovate,  the  scutellum  large,  semi-lunar, 
twice  as  broad  as  long ;  all  these  parts  are  dark  brown.  The  wings  are  \ cry 
long  and  narrow,  extending  much  beyond  the  tip  of  the  abdomen,  the  costal 
edge  very  straight  until  shortly  before  the  tip,  where  it  curves  rapidly  ;  all 
the  veins  are  very  straight,  especially  those  of  the  upper  half  of  the  wing  ; 
the  auxiliary  vein  terminates  in  the  middle  of  the  costal  border,  the  first 
longitudinal  at  the  extremity  of  the  straight  part  of  the  costa,  beyond 
the  middle  of  the  outer  half  of  the  wing,  the  third  at  the  tip  of  the 
wing,  and  the  second  midway  between  the  first  and  third  ;  the  third  is 
united  to  the  fourth  by  a  straight  cross-vein  in  the  middle  of  the  wing, 
directly  beneath  the  tip  of  the  auxiliary  vein,  and  about  its  own  length 
beyond  the  extremity  of  the  long  second  basal  cell ;  the  extremity  of  the 
third  basal  cell  is  very  oblique  and  reaches  the  tip  of  the  lower  branch  of 
the  fifth  longitudinal  vein ;  the  marginal  vein,  uniting  the  third  and  fourth 
veins,  strikes  the  former  just  before  the  tip,  while  that  uniting  the  fourth 
and  fifth,  toward  which  the  fourth  bends  to  receive  it,  is  removed  farther 
from  the  margin  by  about  half  the  width  of  the  first  posterior  cell.  The  legs 
are  slender,  scantily  clothed  with  short,  fine  hairs.  The  abdomen  is  broad, 
oblong  ovate,  fully  as  broad  as  the  thorax,  broadly  rounded  at  the  apex,  no 
longer  than  the  rest  of  the  body,  of  a  light  color,  with  'darker  incisures,  and 
scantily  covered  with  delicate  hairs ;  it  is  composed  of  five  segments,  of 
which  the  second,  third,  and  fourth  are  of  equal  length,  the  first  shorter  and 
suddenly  contracted,  the  apical  minute. 

Length  of  body,  7""";  diameter  of  head,  1.3">nmi ;  length  of  thorax, 
2.5mm  ;  breadth  of  same,  2mm  •  length  of  abdomen,  3.5"""  ;  breadth  of  same, 
22mm;  length  of  wing,  G.4""1';  breadth  of  same,  1.3Im"  ;  length  of  hind 
femora,  1.25""";  of  hind  tibiae,  1.25mm  ;  of  hind  tarsi,  1.25mm. 

Green  River,  Wyoming.  Three  specimens,  Nos.  4112,  4135  and  4141 
(F.  C.  Bowditch  and  S.  H.  Scudder),  40  (F.  C.  A.  Richardson). 
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ClIILOSIA  ?    sp. 

i'i.  it,  I'm.  lift. 

Another  species  resembling  the  last,  but  too  large  to  be  referred  to  it 
and  too  imperfect  to  be  sufficient  for  characterization,  occurs  in  the  same 
IK -i Is.  It  is  pivttv  plainly  one  of  the  Syrphidie  from  its  general  appearance 
and  from  such  remains  of  the  neuration  as  are  preserved.  The  abdomen  is 
almost  round,  considerably  surpassed  by  the  wings,  and  consists  oi'  to  in- 
visible segments,  of  which  the  second  is  conspicuous  for  its  ornamenta- 
tion, the  margins  being  dark  and  joined  by  a  blackish  mesial  longitudinal 
stripe,  next  which,  on  either  side,  the  surface  is  much  paler  than  elsewhere. 

The  length  of  the  body  is  7.1mm ;  the  apparent  length  of  the  wings, 
«.7f>Inm;  the  breadth  of  the  abdomen,  3mm. 

Green  River,  Wyoming.     One  specimen,  No.  17  (Dr.  A.  S.  Packard). 

CHILOSIA  sp. 

PI.  9,  Fig.  8. 

Cheilosia  sp.  Scndd.,  Bull.  U.  S.  Geol.  Geogr.  Snrv.  Terr.,  IV,  754  (1878). 

Two  specimens  of  a  smaller  species  of  Syrphidte,  preserving  the 
bodies,  agree  so  completely  with  C.  ampla,  excepting  in  their  much  smaller 
size,  that  they  are  referred  to  the  same  genus  ;  but  as  the  wings  are  almost 
entirely  lost  the  reference  is  made  only  to  indicate  the  approximate  place 
of  the  species,  which  need  not  be  described  until  better  material  is  at  hand. 

The  length  of  the  body  is  4.25mm. 

Green  River,  Wyoming.  Two  specimens,  Nos.  4113,  4150  (S.  H. 
Scudder). 

PSILOTA  Meigen. 

PsiLOTA    TABIDOSA. 

f 

PI.  9,  Fig.  9. 

A  headless  body  of  a  testaceous  color  with  a  nearly  complete  wing 
represents  this  species.  Unfortunately  it  is  not  accurately  drawn  0:1  the 
plate,  the  nearly  invisible  veins  connecting  the  third  and  fourth  longitud- 
inal veins  at  their  tips  and  clo>in^-  the  di-cal  i-ell  lieinir  omitted  and  the 
cross-vein  lieiiiM-  placed  much  too  near  the  base.  In  ivalitv  it  shouh! 
scarcely  within  the  middle  of  the  di-ral  cell,  and  the  fourth  longitudinal 
\OL  XIIL 30 
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vein  should  curve,  brace-like  ~-~~~  to  meet  it,  while  the  third  longitudinal 
vein,  from  which  the  cross-vein  parts  at  a  right  angle,  runs  in  a  straight 
course,  as  represented.  The  brace-like  direction  of  the  fourth  longitudinal 
vein  causes  the  discal  cell  to  be  of  equal  breadth  in  the  distal  half  and 
about  twice  as  broad  as  the  proximal  half,  the  whole  cell  being  unusually 
long  and  narrow  or  fully  five  times  as  long  as  its  greatest  breadth.  The 
first  longitudinal  vein  reaches  the  margin  nearer  the  tip  of  the  second  lon- 
gitudinal than  the  auxiliary  vein. 

Length  of  headless  body,  5mm  ;  of  wing,  4mm. 

Green  River,  Wyoming.     One  specimen,  No.  59  (Prof.  Leslie  A.  Lee). 

SYRPHID.-E  sp. 
PI.  10,  Fig.  9. 

Another  species  of  Syrphidae  appears  to  be  represented  in  PI.  10,  Fig. 
9,  but  it  is  too  obscure  for  determination  and  is  incompletely  drawn  on  the 
plate.  It  is  in  any  case  a  very  small  species.  The  basal  cells  appear  to 
'be  long,  extending  nearly  to  the  middle  of  the  wing;  the  third  longitudinal 
vein  is  certainly  simple,  and  there  are  no  intercalaries. 

Green  River,  Wyoming.     One  specimen,  No.  98  (Prof.  L.  A.  Lee). 


Braner. 
BRACHYCERA  Zetterstedt. 
Family  DOLICHOPODID^E  Loew. 

DOLICHOPUS  Latreille. 

DOLICHOPUS    Sp. 
Dolichopus  sp.  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Torr.,  IV,  706  (1878). 

A  specimen  and  its  reverse  are  to  be  referred  to  this  family  by  the 
structure  of  the  abdomen  and  by  the  general  aspect.  The  wings  and  head, 
however,  are  lacking.  The  thorax  is  globose,  well  arched,  and,  like  the 
abdomen,  of  a  light  brown  color,  and  ornamented  with  scattered,  bristly, 
black  hairs.  The  tip  of  the  abdomen  is  recurved  beneath. 

The  length  of  the  fragment  is  3.65mm. 

Green  River,  Wyoming.  One  specimen,  Nos.  4124  and  4148  (S.  H. 
Scudder), 
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Family  CYRTID>E  Loew. 
ACROCERA  Meigen. 

ACROCERA    HIRSUTA. 
s  PL  5,  Fig.  5. 

Acrocera  hirsuta  Scudd.,  Bull.  U.  S.  Geol.  Googr.  Surv.  Terr.,  Ill,  755  (1877). 

A  single  very  fragmentary  specimen  appears  to  belong  in  the  neigh- 
borhood of  Acrocera,  but  is  too  imperfect  to  mention  with  any  ccrtaintv. 
Tin-  size  of  the  insect,  the  small  head,  robust  and  coarsely  haired  thorax, 
stout  and  abbreviated  abdomen,  indicate  a  form  resembling  that  of  Acro- 
cera, ami  the  tibiae  appear  to  be  destitute  of  spurs;  but  the  legs  are  not 
very  slender  and  the  neuration  of  the  fragment  of  the  wing  does  not  agree 
well  with  Westwood's  figure  of  A.  globulus  Panz.  in  Walker's  Diptera  Bri- 
tannica.     There  are,  however,  only  a  few  longitudinal  veins  next  the  1> 
disconnected  and  faint,  so  that  they  afford  very  slight  indication  of  the  real 
character  of  the  wings,  and  the  transverse  veins  being  obliterated  nothing 
can  be  said  of  the  basal  cells.     Thorax  and  abdomen  of  about  equal  size. 
Length  of  body,  4.5""";  head,  0.6""";  height  of  same,  1.3™ 
Fossil  Caiion,  White  River,  Utah.     One  specimen  (W.  Denton). 

Family  ASILID^E  Leach. 
STENOCINCLIS  Scudder  (arevte,  «i;/«A/?)- 

Slenocindii  Scudd.,  Bull.  U.  S.  Gcol.  Geogr.  Snrv.  Terr.,  IV,  751  (1378). 

This  genus  of  Asilida-  is  founded  wholly  upon  characters  drawn  from 
the  ueuiation  of  the  wing,  the  only  portion  of  the  insect  preserved.  It  falls 
into  the  group  of  Dasypogonina,  in  which  the  second  longitudinal  vein  t<  i 
inmates  on  the  margin  apart  from  the  first  longitudinal  vein,  instead  of 
uniting  with  it  just  In-fore  the  margin.  It  is  not  very  far  removed  from 
hioctria,  but  differs  from  it  and  from  all  Asilida1  I  have  examined  in  that 
the  third  longitudinal  vein  arises  from  the  first  before  the  middl. 
wing,  instead  of  from  the  >ecoiid  longitudinal  vein  alter  its  emission  from 
the  first  :  the  first  longitudinal  vein  has  therefore  two  inferior  shoots,  Diving 
the  wing  a  \er\  peculiar  aspect,  and  causing  it  to  dilVer  radical! v  from  all 
other  Asilida1  ;  indeed,  it  would  be  hard  to  know  win-re  to  look  fora  simi- 
lar feature  among  allied  hiptera,  unless  it  be  in  the  anomalous  group  of 
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Cyrtidse,     The  wing  is  very  slender  and  all  the  cells  unusually  elongated, 
which  also  gives  it  a  unique  appearance. 

STENOCINCLIS  ANOMALA. 

PL  9,  Fig.  10. 
Stenocinclis  anomala  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  751-752  (1878). 

This  species  is  represented  by  a  single  fragment  of  a  wing,  which  I 
found  in  the  Green  River  shales.  Nearly  all  the  neuration  is  preserved ; 
but  the  posterior  margin  is  absent  and  the  length  of  the  cells  which  border 
upon  it  can  not  be  accurately  determined.  The  insect  was  evidently  small, 
with  a  long  and  slender  wing.  The  auxiliary  vein  terminates  slightly 
beyond  the  middle  of  the  costal  margin  ;  the  first  longitudinal  vein  runs  up 
toward  the  margin  where  the  auxiliary  vein  terminates,  and  follows  along 
next  the  edge  far  toward  the  tip,  as  usual  in  this  group ;  the  second  longi- 
tudinal vein  originates  from  the  first  a  little  way  before  the  middle  of  the 
'wing,  and  with  an  exceedingly  gentle  sinuous  curve,  turning  upward  apic- 
ally,  terminates  a  little  way  beyond  the  first  longitudinal  vein  ;  the  third 
longitudinal  vein  originates  from  the  first  as  far  before  the  origin  of  the 
second  longitudinal  vein  as  the  distance  apart  of  the  tips  of  the  first  and 
second  longitudinal  veins,  and,  running  at  first  parallel  and  almost  as  close 
to  it  as  the  first  longitudinal  vein  to  the  apical  half  of  the  costal  margin, 
but  distinctly  separate  throughout,  it  diverges  slightly  from  it  in  the  middle 
of  the  wing  and  terminates  at  the  lower  part  of  the  apex  of  the  wing,  curv- 
ing downward  more  strongly  toward  the  margin ;  at  the  middle  of  the 
divergent  part  of  its  course,  which  is  very  regular,  it  emits  abruptly  a  supe- 
rior branch,  which  afterward  curves  outward  and  runs  in  a  very  slightly 
sinuous  course  to  the  margin,  curving  upward  as  it  approaches  it,  The 
fourth  longitudinal  vein,  is  seen  to  start  from  the  root  of  the  wing,  and  runs 
in  a  straight  course  until  it  reaches  a  point  just  below  the  origin  of  the  sec- 
ond longitudinal  vein,  where  it  is  connected  with  the  vein  below  by  the 
anterior  b;isal  transverse  vein,  and  then  bends  a  little  downward,  running 
nearly  parallel  to  the  third  longitudinal  vein,  but  continuing  in  a  straighter 
course  terminates  on  the  margin  at  nearly  the  same  point;  these  two  veins 
are  connected  by  the  small  transverse  vein  midway  between  the  anterior 
basal  transverse;  vein  and  the  forking  of  the  third  longitudinal  vein;  the 
fourth  longitudinal  vein  is  connected  by  the  posterior  transverse  vein 
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(wliicli  is  scarcely  as  long  us  the  small  transverse  vein)  with  the  upper  api'-al 
branch  of  the  lil'tli  Longitudinal  vein  just  bevond  its  forking,  or  opposite  the 
('(irking  nl'  i  he  third  longitudinal  vein  :  the  lii'th  longitudinal  vein  forks  pre- 
viously to  this,  emitting  a  branch  barely  before  the  point  where  the  ante- 
rior basal  transverse  vein  strikes  it,  so  that  the  branch  almost  appears  tu  he 
a  continuation  of  the  transverse  vein;  and  previous  to  this  it  has  a  distinct 
angle,  \\here  another  vein  is  thrown  off  at  right  angles,  directly  oppoMi>- 
the  upper  extremity  of  the  anterior  basal  transverse  vein,  and  beyond  tin- 
origin  ol  the  third  longitudinal  vein;  the  basal  half  only  of  the  sixth  longi- 
tudinal vein  can  be  seen,  but  its  direction  shows  that  it  unites  with  the 
lowest  branch  of  the  fifth  at  its  apex,  as  in  Dasypogon.  All  the  cells 
throughout  the  wing  are  exceedingly  narrow. 

Length  of  wing,  6.75mm;  probable  breadth,  1.6mm. 

Green.  River,  Wyoming.     One  specimen,  No.  4143  (S.  H.  Scudden. 

STENOCINCLIS  sp. 

PI.  10,  Fig.  15. 

Certainly  to  this  family,  not  improbably  to  this  genus,  and  perhaps  to 
the  single  species  described  above,  belongs  the  body  of  a  fly  figured  on  I'l. 
10,  Fig.  If).  It  is  a  male.  The  thorax  is  very  stout,  naked,  and  devoid  of 
bristles.  The  femora  stout,  inflated,  naked,  and  spineless;  the  tibia-  not 
one  third  so  stout,  cylindrical,  hairy,  and  apparently  spinous,  riot  so  long 
as  the  femora  ;  the  tarsi  densely  hairy  and  spinous,  the  claws  stout,  strongly 
curved.  The  thorax  and  abdomen,  the  former  more  distinctly,  show  a 
microscopic  longitudinal  wavy  carding  of  the  integument,  which  is  also 
faintly  seen  mi  the  naked  femora. 

Length  of  body,  !•.:>""";  of  femora,  2""°  ;  breadth  of  latter,  0.7""11. 

Green  River,  Wyoming.     One  specimen,  No.  45  (Prof.  L.  A.  Lee). 


^E    Sp. 

A  fly,  apparently  of  this  family,  but  in  too  imperfect  a  state-  for  any 
reasonable  identification  at  pres.-nt,  was  found  by  Dr.  (J  M  l'.i\\-on  three 
miles  up  the  Xorth  Fork  of  the  Similkameen  River,  British  Columbia,  and 
numbered  by  him  (i7  and  <>8. 
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Family  STRATIOMYID^  Leach. 
LITIIOPHYSA  gen.  nov.  (A/6>o<r,  <pvaa). 

This  genus,  of  the  section  Beridina,  is  peculiar  for  the  plump,  ovate 
abdomen,  somewhat  as  in  Diphysa,  for  having  no  lower  intercalary  vein,  for 
the  distance  at  which  the  lower  branch  of  the  fourth  longitudinal  vein  arises 
from  the  apex  of  the  discoidal  cell  and  for  the  presence  of  six  spines  on  the 
metanotum. 

The  head  is  large  and  nearly  as  broad  as  the  stout  oval  thorax,  the  eyes 
occupying  above  all  but  a  narrow  mesial  belt  about  a  fifth  the  width  of  the 
head;  the  antenna?  apparently  as  in  Xenomorpha,  short  and  tapering  regu- 
larly apically.  The  metanotum  has  six  coarse,  equidistant,  and  not  very 
long  spines,  the  middle  pair  a  little  stouter  than  the  lateral.  The  auxiliary 
vein  terminates  a  little  beyond  the  middle  of  the  wing,  and  a  little  beyond, 
like  the  first  and  second  longitudinal,  it  curves  upward  rather  strongly  at  the 
extremity.  The  third  longitudinal  vein  is  forked.  The  basal  cells  are  of 
equal  length  and  half  as  long  as  the  wing ;  the  discoidal  cell  about  twice  as 
long  as  broad,  two  branches  issuing  from  the  two  outer  angles  and  the  third 
branch  from  the  lower  border  close  to  the  second  basal  cell.  Abdomen 
regularly  ovate,  broader  than  the  thorax,  composed  of  six  visible  segments, 
besides,  probably,  a  basal  segment,  which  the  preservation  of  the  fossil  does 
not  permit  to  be  seen. 

LlTHOPHYSA   TUMULTA. 

PI.  9,  Fig.  31. 

This  species  is  represented  by  a  single  specimen  which  is  tolerably  well 
preserved.  The  thorax  is  darker  than  the  head  and  abdomen,  and  the  ob- 
scurity of  the  base  of  the  latter  leads  to  the  presumption  that  it  was  pale  in 
life ;  the  hinder  edges  of  the  abdominal  segments  are  a  little  darker  than 
the  rest  of  the  abdomen.  The  wings  are  clear  excepting  the  fuliginous 
siigma  winch  embraces  the  interspaces  on  either  side  of  the  second  longi- 
tudinal vein  from  where  it  parts  from  the  third  vein  to  its  tip.  The  discoidal 
(•(ill  is  almost  regularly  pentagonal,  and  would  be  quite  so  were  the  lower 
branch  of  the  fourth  longitudinal  vein  to  arise  a  short  distance  farther  toward 
the  base ;  the  base  is  outward,  and  the  outer,  upper,  and  lower  sides  are 
longer  than  the  inner;  it  is  situated  about  midway  between  the  costal  and 
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lower  margins  of  the  wing,  and  t.lio  auxiliary  and  first  longitudinal  veins, 
though  closely  approximate,  an-  pivtt  v  distant  from  and  parallel  to  the  mar- 
gin through  most  of  their  course. 

Length  of  body,  5""";  of  wing,  4.5""";  breadth  of  thorax,  1.  •>""";  of 
abdomen,  I.!)""";  of  wing,  1.75""". 

Green  Uiver,  Wyoming.     One  specimen,  No.  4  (Dr.  A.  S.  Packard). 

ASARCOMYIA  gen.  nov.  («-,  Gap?,,  pvia). 

This  genus,  also  belonging  to  the  section  Beridina,  is  distantly  n-lat.-d 
to  Chiromyza  Wied.  Head  slightly  narrower  than  the  globular  thorax. 
Abdomen  long,  composed  of  seven  joints,  with  nearly  parallel  sides,  broad.  -r 
than  tin-  thorax.  Antenna}  with  short  basal,  long  and  equal  second,  joint. 
Legs  long  and  very  slender,  the  tibia?  with  a  short  row  of  spines  near  the  tip, 
the  apical  ones  no  longer  than  the  others.  Wings  with  the  third  longitudinal 
vein  simple,  the  first  longer  than  the  second  basal  cell,  the  discoidal  cell  emit- 
ting three  long  and  nearly  straight  veins  to  the  border,  all  arising  apically, 
a  fourth  vein  arising  from  the  second  basal  cell  ;  fifth  and  sixth  longitudinal 
veins  uniting  dose  to  the  margin. 

The  simple  third  longitudinal  vein,  the  unequally  long  basal  cells,  and 
the  fourth  branch  of  the  fourth  longitudinal  vein  with  its  origin  from  the 
second  basal  cell  apart  from  the  others,  are  characteristics  which  do  not 
seem  to  be  combined  in  any  other  genus.  The  discoidal  cell  is  small, 
longitudinal,  arched,  situated  a  little  above  the  middle  of  the 


ASARCOMYIA  CADAVER. 

PI.  9,  Fitf.  17. 

\Vhole  liodv  and  wings  of  a  nearly  uniform  testaceous  color,  the  thorax, 
s,  and  principal  veins  of  the  wings  a  little  darker.  Metanotum  with  two 
large  approximated  basal  bristles.  The  wings  are  tolerably  broad,  the  . 
tal  margin  nearly  straight  most  of  the  way  to  the  tip,  the  auxiliary  vein 
reaching  to  a  little  ln-vmid  the  middle  of  the  wing,  the  second  longitudinal 
arising  from  the  third  a  little  sooner,  or  at  about  the  middle,  ami  ending 
afier  a  gently  sinuous  course  considerably  less  than  midway  from  the  tip  of 
the  auxiliary  to  the  tip  of  the  arcuate  third  longitudinal  vein.  First  ha-al 

cell  r].»ed  MMiv.-lv  li.-\-.i:id  the  tip  of  the  auxiliary,  at  the  middle  of  the 
disr.iidal  cell.      (In  the  ligure  the  cross-vein  hef.nv  this  is  an  accidental  mark 
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on  the  stone.)  Discoidal  cell  about  three  times  as  long  as  broad ;  second 
basal  'cell  about  half  as  long-  as  the  wing.  Legs  very  slender,  the  tarsi 
longer  than  the  tibise,  and  the  hind  tibia?  at  least  with  an  outer  row  of  short 
spines. on  the  apical  third ;  all  the  legs  sparsely  covered  with  not  very  long 
hairs.  Abdomen  very  thinly  clothed  with  distant,  moderately  long,  slender 
hairs. 

Length  of  body,  4.5mm ;  of  wing,  3.5ram  ;  of  hind  leg,  4.2mm;  of  hind 
tibiae,  1.3mm;  of  hind  tarsi,  l.Cmm 

Green  River,  Wyoming.     One  specimen,  No.  12  (Dr.  A.  S.  Packard). 

NEMATOCERA  Latreille. 

Family  TIPULID^E  Leach. 

DICRANOMYIA  Stephens. 

DlCRANOMYIA    STIGMOSA. 

PI.  5,  Figs.  16,  17,  25-27,  42,  43,  08,  69. 
Dicranomyia  stigmosa  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  111,746-748  (1877). 

The  neuration  and  the  presence  of  a  stigma  in  a  fine,  nearly  perfect 
specimen  of  this  species  indicate  a  form  closely  allied  to  D.  pubipennis 
0.  S.,  but  the  absence  of  any  pubescence  at  the  tip  of  the  wing  at  once  dis- 
tinguishes it  from  the  recent  species.  At  first  I  supposed  that  it  differed 
from  other  species  of  Dicranomyia  in  the  absence  of  the  auxiliary  vein ;  but 
after  careful  study  a  faint  trace  of  its  apical  portion  was  found  in  the  same 
position  relative  to  the  origin  of  the  second  longitudinal  vein  as  in  D.  pubi- 
pennis; as  there  also,  the  first  longitudinal  vein  curves  downward  to,  and 
terminates  on,  the  second  longitudinal  vein,  directly  opposite  the  cross-vein 
uniting  the  discal  cell  with  the  third  longitudinal  vein,  instead  of  on  the 
costa ;  the  subcostal  cross-vein  arises  before  the  deflection  of  the  first  lon- 
gitudinal, runs  parallel  witli  it  until  it  curves,  when  it  turns  in  the  opposite 
direction  to  the  costa.  The  discal  cell  is  closed,  but  the  cross-vein  separat- 
ing it  from  the  second  posterior  cell  is  very  faint,  in  which  respect  it  agrees 
better  with  other  Dicranomyise  than  with  D.  pubipennis.  The  stigma  is 
confined  to  that  part  of  the  space  between  the  first  and  second  longitudinal 
veins  which  lies  beyond  the  origin  of  the  third  longitudinal  vein,  but  it  also 
extends  upward  to  the  costa;  it  is  nearly  circular  and  faintly  fuliginous. 
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An  oblique  supernumerary  vein  runs  to  tlie  center  of  the  stigma  from 
a  point  in  the  first  longitudinal  vein  directly  above  the  origin  of  the 
third:  that  is,  from  the  inner  edge  of  the  stigma.  The  outer  and  posterior 
margins  of  the  wing  are  profusely  fringed  with  very  delicate  hairs,  loi 
than  the  thickness  of  the  stout  costal  vein.  The  antenna;  are  fonrteen- 
jc  tinted,  about  twice  as  long  as  the  head,  the  basal  joints  of  the  Hagelluin 
suhglubular,  the  others  obovate,  the  apical  one  more  than  twice  as  lung  as 
broad;  they  are  delicately  verticillate,  the  hairs  being  but  half  as  long 
as  the  width  of  the  joints.  The  male  anal  lobes  are  broadly  obovate,  deeplv 
and  abruptly  excised  externally  at  the  base,  so  as  to  leave  a  sharp  r 
angle  outwardly  and  a  narrow  peduncle  on  the  inner  side.  Together  the 
lobes  are  broader  than  the  tip  of  the  abdomen,  and  each  is  about  half  as  long 
again  as  broad. 

Length  of  body,  including  the  lobes,  6.5mm;  antennae,  1.2mm;  wings, 
7.5mm ;  anal  lobes  of  male,  0.55mm. 

Fossil  Canon,  White  River,  Utah  (W.  Denton.) 

A  second  specimen  of  what  is  apparently  the  same  species,  judging 
from  the  anal  lobes,  is  somewhat  stouter,  butis  destitute  of  all  other  append- 
ages, excepting  indeterminate  fragments  of  the  rostrum,  so  that  no  further 
knowledge  of  the  species  can  be  gained  from  it.  The  rostrum,  however, 
would  seem  to  be  scarcely  longer  than  the  head. 

Chagrin  Valley,  White  River,  Colorado  (W.  Denton  ) 

In  another  specimen,  also  a  male,  the  body,  one  of  the  win^s,  and  part 
of  the  legs  of  one  side  are  preserved;  the  whole  is  much  fainter  than  in  the 
other  specimens,  but  the  auxiliary  vein  can  be  traced  midway  between  the 
c»stal  and  first  longitudinal  veins  throughout  nearly  its  whole  length. 
\Vhat  is  apparently  the  rostrum  is  a  very  little  longer  than  the  basal  joint 
of  the  anteim.-e  and  a  very  little  shorter  than  the  head.  The  character  ••(' 
the  male  appendages  adds  to  the  proof  that  this  belongs  to  the  same  species 
as  tlniM-  previously  mentioned,  but  the  stigma  of  the  wing  is  lost  1>\  the 
incompleteness  of  the  preservation.  The  legs  are  very  slender  and  deli- 
catelv  hair\  throughout,  with  no  sign  of  spurs,  although  it  .should  lie 
remarked  that  the  extremities  of  the  tibia-  are  not  well  piv-erved. 

Length  of  middle  femora,  5.25°"" ;  middle  tibia',  1..V  ;  hind  femora, 
-t.Tft"""  ;  hind  til.i;r.  5.5 

Chagrin  Valley,  White  River,  Colorado  (  W.   1  teuton.) 
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Another  specimen  is  a  female,  with  remnants  of  wings,  having  most  of 
the  veins  scarcely  traceable ;  enough  of  the  right  wing  remains  to  be  sure 
that  it  is  this  species,  with  which  the  size  agrees. 

Fossil  Canon,  White  River,  Utah  (W.  Denton.) 

Still  another  is  similarly  preserved ;  but  on  account  of  the  partial 
folding  of  the  wing  no  stigma  can  be  seen,  and  the  first  longitudinal 
vein  seems  to  unite,  or  almost  unite,  with  the  second  so  far  from  the 
branching  of  the  latter  that  I  was  at  first  inclined  to  separate  it;  but  the 
difference  proves  to  be  very  slight.  The  antennae  of  this  specimen  are 
pretty  well  preserved,  but  so  bent  as  not  to  allow  of  direct  measurement; 
the  size  agrees  well  with  other  specimens,  although  it  is  slightly  smaller 
than  the  second  specimen  mentioned,  which,  however,  is  rather  larger  than 
the  average.  The  specimen  is  a  female. 

Fossil  Canon,  White  River,  Utah  (W.  Denton). 

A  head  preserved  on  the  same  stone  as  the  last  specimen  probably  also 
belongs  to  this  species. 

In  the  last  specimen  to  be  mentioned  we  have  the  upper  surface  of  an 
abdomen  of  a  male  Dicranomyia,  apparently  of  this  species,  twisted  so  as  to 
present  a  lateral  view  of  the  tip,  showing  the  structure  of  the  under  surface 
of  the  appendages.  The  under  inner  edge  is  evidently  thickened,  and  a 
slight  hook  projects  a  little  beyond  the  broad  lobe;  as  the  lobe  itself  is  pre- 
served in  a  different  view  from  what  holds  in  the  other  specimens,  and  there- 
fore has  a  slightly  different  contour,  the  specimen  is  judged  to  belong  to  this 
species  only  from  the  size  of  the  abdomen  and  of  its  anal  lobes. 

Chagrin  Valley,  White  River,  Colorado  (W.  Denton). 

DICRANOMYIA  PRIMITIVA. 

PI.  5,  Pigs.  20,  21,  65-67. 

Dicranomyia primitiva  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  748(1877). 

Two  specimens,  a  little  smaller  than  D.  stigmosa,  but  still  more  closely 
resembling  D.  pubipennis,  together  with  a  third,  which  is  simply  a  body,  to 
which  is  attached  the  costal  outline  of  a  wing,  and  near  which  lies  a  leg, 
represent  the  female  of  this  species.  The  two  first  mentioned  are  rather 
iaintlv  preserved,  but  permit  the  venation  to  be  traced  with  certainty. 
lliuiigh  with  difficulty,  and  with  one  of  them  a  portion  of  a  detached  (mid- 
dle or  hind)  leg  may  be  seen.  The  neuration  of  the  wing  differs  from  that 
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nt'  I).  stigmosa  in  the  shape  of  the  di-cal  ri-11,  tin-  inner  border  of  which  is 
strain-Ill,  and  strikes  tin-  incomplete  fifth  longitudinal  vein  exactly  where  the 
lower  cross-vein  strikes  it,  so  that  the  two  are  continuous  and  produce  no 
lireak  of  direction  in  the  fifth  longitudinal  vein.  The  anxiliarv  vein  is  not 
preserved,  and  there  is  no  adventitious  vein  in  the  stigma,  which  otherwise 
is  as  in  that  species.  The  wing  is  not  so  slender  as  in  I).  stigmosa. 

I  ..-iio-th   of  body,  5.5mm;   wing,   5.5-0""";  femur,   5inm ;    tibia,  5.7:. 
first  two  joints  of  tarsi,  3.5""".      The  measurements  of  the  leg  are  doubtful. 

Fos>il  ('anon,  White  River,  Utah.     (W.  Denton.) 

Another  poorly  preserved  specimen  which  by  the  structure  of  the  male 
forceps  is  plainlv  to  be  referred  to  this  genus  is  judged  merely  from  its  size 
to  belong  to  this  species,  none  of  the  characteristic  parts  of  the  neuration 
being  preserved.  The  body  is  a  very  little  smaller  than  in  the  females  of 
this  species,  and  the  male  forceps  are  ovate  and  rather  large. 

Length  of  body  without  forceps,  4.5mm ;  forceps,  0.35mm ;  breadth  of 
•  of  them,  0.2mm. 

On  the  same  stone  with  this  is  a  leg  which  probably  belonged  to  it, 
though  some  distance  from  it;  the  length  of  the  femur  is5mi";  tibia,  4.5mni ; 
the  tarsi  are  broken. 

Same  locality. 

A  single  wingless  male,  taken  by  Mr.  Richardson  at  Green  Kiver 
\Vyoming,  can  be  referred  doubtfully  to  this  species. 

About  fifteen  other  specimens  of  Tipulidne  were  collected  hv  Mr. 
Richardson,  Mr.  Mowditch,  and  myself  at  Green  River;  but  unfortunately 
not  one  of  them  presents  the  vestige  of  a  wing  and  seldom  anything  more 
than  the  body.  Probably  some  of  them  also  belongto  this  species;  others 
may  with  more  doubt  In.-  referred  to  D.  stigmosa  but  all  are  valueless  for 
any  precise  determination,  and,  indeed,  may  not  belong  to  Dicranomyia 

at  all. 

DICRANOMYIA  ROSTRATA. 
IM.  :,,  Figs.  40,  41,  <;:{,  c,-». 

/JI.-/-,IH..I,I./I,I  rottnta  >.  ml. I.,   Hull.  U.  S.  Gool.  Ooogr.  Siirv.  T.-rr..  III.  ' 

A  Miiirle  specimen  larger  than  tlie  other  specie,  ot'  Dicranomyia  and 
about  the  size  of  Tipula  decrepita  Scndd.  is  provisionally  referred  to  this 

genus.      The  head  i>  \er\    Mnall.  the  thorax  rather  rolnist  and  v.-r\  ->troiiL;l\' 
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arched,  and  the  abdomen  shows  it  to  be  a  female.  The  antennal  joints  are 
fifteen  in  number,  the  basal  one  stout,  the  apical  slender  obovate,  the  others 
globular  ;  the  palpi  are  four-jointed,  the  last  three  joints  equal,  and  together 
as  long  as  the  first,  the  whole  rather  longer  than  the  head,  and  therefore 
rather  long  for  a  Dicranomyia.  The  legs  are  lacking,  the  single  wing 
detached,  broken  at  the  base,  and  longitudinally  folded.  Such  of  the  neura- 
tion  as  can  be  disentangled  agrees  wholly  with  the  peculiarities  of  this 
genus. 

Length  of  fragment  of  body  without  head,  6mm  ;  breadth  of  head,  0.5"""; 
length  of  antenna-,  2nim  ;  palpi,  0.9mm. 

Fossil  Canon,  White  River,  Utah.     (W.  Denton.) 

A  second  specimen  is  referred  to  this  species,  but  with  some  doubt,  as 
it  consists  of  only  a  trunlcwith  no  appendages  excepting  the  male  forceps. 
The  specimen  is  slightly  smaller  than  the  female,  as  we  should  expect,  and 
the  plates  at  the  extremity  of  the  body  differ  from  those  of  the  other  fossil 
species  described  in  being  of  a  regular,  short,  obovate  form. 

Length  of  body  without  forceps,  6.25mra  ;  of  forceps,  0.6mm  ;  width  of 
same,  0.28mm. 

Same  locality. 

SPILADOMYIA  Scudder 


Spiladomyia  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  749  (1877). 

This  genus  is  founded  upon  a  peculiar  form  of  fly  allied  to  Dicranomyia. 
The  palpi  are  no  longer  than  the  head;  the  thorax  is  comparatively  slender, 
the  legs  very  long  and  slender,  and  the  wings  shaped  much  as  in  Dicra- 
nomyia, with  a  peculiar  neuration.  The  auxiliary  vein  terminates  some 
way  beyond  the  middle  of  the  costal  border  ;  the  first  longitudinal  vein 
terminates  in  the  second,  close  to  the  tip  of  the  wing;  the  second  originates 
from  the  first  beyond  the  middle  of  the  wing,  but  some  distance  before  the 
tip  of  the  auxiliary  vein;  the  third  longitudinal  vein  originates  from  the 
second,  near  the  middle  of  its  course,  beyond  the  tip  of  the  auxiliary  vein; 
a  little  distance  beyond  its  origin,  but  much  nearer  the  tip  of  the  wing  than 
usual,  it  is  connected  by  a  cross-vein  with  the  fourth  longitudinal  vein  ; 
the  first  and  second  posterior  cells  are  therefore  very  short  ;  there  is,  then, 
but  a  single  submarginal  cell,  three,  or,  if  a  very  slight  fork  at  the  apex 
of  the  posterior  branch  of  the  fourth  longitudinal  vein  be  counted,  four 
posterior  cells,  and  no  discal  cell. 
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SPILADOMYIA  SIMPLEX. 

PI.  5,  Fig.  37,  38. 
Spiladomyia  limplex  Scudd.,  Bull.  U.  S.  Gool.  Guogr.  Surv.  Terr.,  Ill,  750  (1P77). 

A  single  specimen  and  its  reverse  show  nearly  all  the  parts  of  til-- 
body, but  all  are  faintly  preserved,  so  as  to  be  very  difficult  of  study.  The 
specimen  is  a  female  ;  nearly  all  the  legs  are  preserved,  and  all  but  the  lia><- 
of  the  wings;  the  latter,  however,  trail  along  the  abdomen,  so  that  parts  are 
obscured  and  the  neuration  is  exceedingly  faint.  The  head  is  small,  tin- 
eyes  almost  exactly  circular,  the  palpi  a  little  shorter  than  the  head,  the 
antennae  composed  of  cylindrical  joints,  a  little  longer  than  broad,  the  legs 
slender,  with  femora,  tibiae,  and  tarsi  of  nearly  equal  length,  and  the  wings 
as  long  as  the  body.  The  anterior  branch  of  the  fourth  longitudinal  vein 
is  abruptly  bent  at  its  base,  so  as  nearly  to  connect  with  the  cross-vein 
uniting  it  with  the  third  longitudinal  vein,  and  the  first  and  second  posterior 
cells  are  scarcely  more  than  three  times  as  long  as  broad.  The  third  poste- 
rior cell  is  but  very  insignificant,  as  the  posterior  branch  of  the  fourth 
longitudinal  vein  forks  but  slightly  and  near  its  tip.  The  neuration  of  the 
lower  part  of  the  wing  is  uncertain. 

Length  of   body,    7.5"'ra;    palpi,   0.35""";    fore  iV-mora,   4.5""";    middle 
femora,  4.5""";  hind  femora,  4.5mm;  fore  tibia-,  4.65""";  middle  tibia-,  4.f. 
hind  tibiae,  4.5'nm;  fore  tarsi,  4"'ni;   middle  (or  hind)  tarsi,  4.5m"'.      Measure- 
ments of  tarsi  uncertain. 

Chagrin  Valley,  White  River,  Colorado.     (W.  Denton.) 


PKONOPIILEBIA  Scudder  (irpcov, 

I'niiiiiiihli-lii.i  S.-iuli|.,  Hull.  U.  S.  Gool.  Googr.  Surv.  Torr.,  Ill,  750  (1H77). 

This  i^enus  dilVtTs  from  all  Tipnlida-.  known  to  me  in  the  oarlv  origin 
of  the  third  longitudinal  vein,  which  springs  from  the  second  almost  imnie- 
dialelv  after  it>  own  separation  from  the  first  longitudinal  vein  and  80 
\\  a  \  before  the  tip  uf  the  auxiliary  vein  ;  the  second  longitudinal  vein 
arises  near  the  middle  of  the  wing  and  branches,  thu  inner  branch  apparently 
forking  near  its  tip.  These  characteristics  readily  serve  to  distinguish  it 
from  other  TipulidjE.  The  In-ad  is  small,  the  antennae  long,  \<-r\  -lender. 
and  more  th-m  thirie,  -n  jointed.  Tln»y  are  too  imperfect  ia  the  specimen 
>tndied  to  allow  of  any  further  Malement.  The  palpi  are  nut  proerv.-'l.  |,ut 
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the  thorax  is  strongly  arched  and  the  neuration  indicates  that  the  genus 
belongs  to  the  Tipulidse  brevipalpi,  and  with  other  signs  that  it  is  probably 
one  of  the  Limnophilina,  although  the  auxiliary  cross-vein  appears  to  be 
exactly  opposite  the  origin  of  the  second  longitudinal  vein.  It  is  perhaps 
most  nearly  allied  to  Tri choc  era. 

PRONOPHLEBIA  REDIVIVA. 

PI.  5,  Fig.  39. 
Pronophlebia  rediviva  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  750-751  (1877). 

The  single  specimen  of  this  species  is  spread  at  full  length,  but  the 
stone  containing  it  is  broken.  The  specimen  is  a  male.  The  antenna?  are 
considerably  longer  than  the  head  and  thorax  together,  and  the  joints  are 
shaped  and  ornamented  as  shown  in  the  figure  of  Dolichopeza  in  Walker's 
Diptera  Britannica.  The  head  is  small  and  the  eyes  so  well  preserved  that 
they  can  be  seen  as  in  a  living  creature.  The  wings  are  very  long  and 
slender ;  the  auxiliary  vein  terminates  some  distance  beyond  the  middle  of 
the  wing ;  the  first  longitudinal  vein  about  midway  between  that  and  the 
tip;  the  second  longitudinal  vein  arises  just  within  the  middle  of  the  wing, 
and  the  third  longitudinal  vein  less  than  half  the  distance  from  that  to  the  tip 
of  the  auxiliary  vein  ;  the  second  longitudinal  vein  forks  just  beneath  the  tip 
of  the  auxiliary  vein,  its  upper  branch  bends  just  beneath  the  tip  of  the  first 
longitudinal,  and  its  lower  branch  appears  to  fork  just  beyond  the  middle 
of  its  course.  Cross-veins  appear  to  divide  the  interspace  between  the 
second  and  third  longitudinal  veins  (the  second  submarginal  cell)  into  three 
equal  parts,  and  there  is  certainly  a  cross-vein  in  the  interspace  between 
the  fourth  and  fifth  longitudinal  veins  (the  second  basal  cell)  directly  oppo- 
site the  origin  of  the  third  longitudinal  vein. 

Length  of  body,  9.25mm;  antennae,  2.6mm ;  wings,  9.25mm. 

White  River,  near  the  Colorado-Utah  boundary  (W.  Denton). 

CYTTAROMYIA  Scudder  (uvrrapos,  juvta). 

Cyttaromyia  Scudil.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  751  (1877). 

This  genus  of  Tipulidae  differs  somewhat  remarkably  from  any  known 
to  me.  Tt  appears  to  belong  among  the  Tipulidiu  brevipalpi,  the  first  longi- 
tudinal vein  terminating  in  the  second  much  in  the  manner  of  Dicranomyia, 
with  which,  however,  this  genus  seems  to  have  little  else  in  common. 
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Although  the  first  longitudinal  vein  terminates  in  this  way,  no  trapezoidal 
cell  is  formed  ni-.-ir  its  extremity  after  tin-  manner  of  the  Tipulidae  longipalpi, 
hut  this  portion  i>  quite  as  in  Dicranomyia  'I'he  position  of  the  auxiliary 
vein  is  indeterminable  from  the  fragment  I  have  seen;  but  the  "posterior 
intercalary  vein"  of  Loevv  issues  from  the  lower  outer  aii'_rle  of  the  di.scal 
cell  at  a  long  distance  from  the  great  cross-vein,  and  in  direct  continuation 
of  tho  fourth  longitudinal  vein.  All  these  characteristics  place  it  with  the 
Tipnlida-  brevipalpi ;  but  the  points  wherein  it  differs  from  them,  as  nnleeil 
from  all  other  Tipnlidiu,  are  not  a  little  extraordinary.  Apparently  it  has 
certain  relations  with  theAmalopina,  and  has  some  resemblance  to  Symplecta, 
lint  it  may  he  questioned  whether  it  should  not  form  a  suction  by  itself  in 
the  neighborhood  of  the  Ptychopterina. 

The  first  longitudinal  vein  terminates  in  the  upper  branch  of  the  second 
at  no  great  distance  from  the  tip  of  the  wing;  at  the  same  point  it  is  con- 
nected with  the  costa  by  an  oblique  cross-vein  running  in  continuity  with 
its  terminal  portion.  There  are  three  submarginal  cells  and  a  secondary  discal 
'•ill.  The  largo  number  of  submarginal  cells  is  due  to  the  forking  of  the 
posterior  branch  of  the  second  longitudinal  vein,  just  as  two  submarginal 
cells  are  formed  in  Anisomera  by  the  forking  of  the  anterior  branch  of  the 
same  vein.  The  secondary  discal  cell  is  formed  by  the  division  of  the  third 
submarginal  cell  \>\-  a  cross-vein,  which  unites  with  the  elbow  of  the  h.i.-al 
port  ion  of  the  lo\\er  branchlet  of  the  fork  of  the  second  submarginal  vein, 
and  leaves  t \\ o  cells  beyond  the  supplementary  discal  coll,  just  as  there  are 
two  i-.-ll-  the  first  and  second  posterior)  beyond  the  true  di.scal  cell;  the 
latter  lies  directly  below  the  secondary  discal  cell,  but  is  twice  as  large  as 
it.  This  is  an  anomaly  quite  unique,  so  tar  as  I  am  aware,  among  the 
Tipulidse. 

(  'VTTAKoMYI  A     I  'i:\KSTRATA. 

I'l.  a,  Fi-.  7S. 

fyfioromyfo/oiMifrafai  Scudd.,  Bull.  U    -  _;r.  Surv.  Terr.,  Ill,  T.'.l-. 

This   .-peeies  is  ivpre>ei  it  ei  1    1>\    the    portion  of  u  wing  and    it-  rev 
containing  a  little  more  than  the  di-tai  portion  with  nearlv  all  the  important 
part  of  the  iieiiration.      The  .-inking  peculiarities  of  this  have  Keen  pointed 
out    in   the   description  of  the  genus;    lull  a  f--\\   minor   points,  proha!>l\    ..f 
-perilic  \alne,  m.i\    lie  added       The  .-ecoiid    longitudinal   v-in  originate-  far 
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back  toward  (perhaps  before)  the  middle  of  the  wing,  and  half-way  to  the  tip 
forks  abruptly,  the  anterior  branch  immediately  arching  over  and  running 
to  a  point  just  above  the  extreme  tip  of  the  wing;  the  space  between  this 
portion  of  its  course  and  the  first  vein  is  infuscated,  forming  a  stigma ;  the 
posterior  branch  forks  half-way  toward  the  tip,  the  upper  branchlet  being 
in  almost  direct  continuity  with  the  main  branch,  while  the  lower  diverges 
suddenly  from  it  and  unites  with  the  cross-vein  from  the  third  longitudinal 
vein,  after  which  it  runs  parallel  to  the  other  branchlet ;  the  third  longitud- 
inal vein  springs  from  the  posterior  branch  of  the  second  directly  after  its 
origin.  The  first  and  second  posterior  cells  are  of  the  same  length  as  the 
lower  two  submarginal  cells,  and  the  discal  cell  is  of  a  similar  length.  The 
lower  part  of  the  wing  is  confused  from  folding,  but  there  is  a  cross-vein 
uniting  the  fourth  and  fifth  longitudinal  veins  next  the  inner  extremity  of 
the  discal  cell ;  the  discal  cell  extends  farther  by  its  own  width  toward  the 
base  of  the  wing  than  the  secondary  discal  cell,  and  there  is  a  slight  appear- 
ance on  the  stone,  as  if  the  middle  of  the  cross-vein  forming  the  inner  limit 
of  the  discal  cell  were  united  by  a  cross-vein  to  the  second  longitudinal  vein 
shortly  before  it  branches,  thus  forming  a  prediscal  cell  of  irregular  shape 
and  about  as  long  as  broad. 

Length  of  fragment,  5.5mm  ;  width  of  middle  of  wing,  2mm. 

Fossil  Canon,  White  River,  Utah.     (W.  Denton.) 

TIPULA  Linnd 

TlPULA    DECREPITA. 

PI.  5,  Figs.  56,  57. 
Tipula  decrepita  Scuild.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  752  (1877). 

A  single  specimen,  poorly  preserved,  is  to  be  referred  to  the  genus 
Tipula  (s.  str.).  The  head  is  small,  the  antennal  joints  very  slender,  obo- 
vate,  between  two  and  three  times  as  long  as  broad,  the  thorax  well  arched, 
ami  the  abdomen  indicating  a  female ;  the  legs  are  lacking ;  both  the  wings 
are  present,  but  poorly  preserved,  and  one  of  them  imperfect;  even  the 
perfect  one  is  badly  folded  longitudinally,  but  the  costal  border  is  nearly 
uninjured,  and  indicates  the  generic  affinities,  from  the  peculiar  nature  of 
the  venation  toward  the  apex ;  instead  of  forming  toward  the  termination 
of  the  first  longitudinal  vein  a  large  stigma-like  cell,  the  second  longitudinal 
vein  appears  to  form,  with  a  slight  vein  springing  from  below,  a  long  and 
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exceedingly  slender  cell,  above  and  outside  of  which  the  wing  is  slightly 
clouded. 

Length  "I'  body  without  head,  6""" ;  diameter  of  head,  O.Gmm ;  length 
of  wings,  -  .V"m. 

White  River.     (W.  Denton.) 

TlI'ULA    TECTA. 

1-1.5,  Figs.  4(i,  17. 

TV/difa  tecta  Scud-l.,  Bull.  U.  S.  Gool.  Geogr.  Snrv.  T.-rr.,  Ill,  752-733  (1377). 

A  single  specimen  preserved  on  a  dorsal  aspect  is  of  a  larger  size  than 
the  other  Tipulidse  from  this  locality;  its  precise  relationship  cannot  be 
determined  until  other  specimens  are  discovered,  as  it  has  no  head  nor 
legs,  except  a  very  slender  fragment  of  a  tibia;  and  the  wings,  being  lon- 
gitudinally  folded  and  partially  concealed  by  the  body,  along  which  they 
lie,  show  only  that  the  neuration  is  not  discordant  with  that  of  the  crane- 
flies,  with  which  its  other  features  agree.  The  specimen  is  a  female,  with  a 
slight,  nut  givatly  arched,  thorax,  and  full  and  plump,  though  still  slender, 
abdomen  nearly  as  broad  in  the  middle  as  the  thorax. 

Length  <>f  thurax,  1.4mm;  breadth  of  same,  1.2.~>ram;  length  of  abdomen, 
4.75""":  breadth  of  same,  l.loram;  length  of  wings,  7mm 

Fossil  Canon,  White  River,  Utah  (W.  Denton). 

TIPUI  A  SPOLIATA. 
I'l.  Id,  Fig.  4. 

Fragments  < if  wings  only  are  preserved  in  two  of  the  specimens  referred 
hero:  but  a  third,  in  which  the  wings  uniform  in  tint  with  dusky  veins  are 
thrown  up  parallel  to  each  other  in  front  of  the  head,  shows  also  the  bmlv 
and  part  of  the  antenna?,  which  are  equal  and  sparsely  covered  with  v« TV 
short  hairs.  There  is  no  trace  of  a  stigma  on  any  of  the  wings,  and  the 
cell  at  the  place  of  the  stigma  is  subfiisiform  in  shape  and  nearlv  srx  times 
as  long  as  broad,  the  third  longitudinal  vein  arising  onlv  a  little  before  the 
end  of  the  great  cross- vein.  The  discal  cell  is  rather  less  than  half  as 
long  again  as  broad,  its  lower  inner  angle  is  scarcely  more  than  a  right 

angle,  and  the  lit'ih  longitudinal  vein  is  bent  at  a  considerable  angle  at  the 
\oi, 
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great  cross-vein,  so  that  its  apical  portion  and  the  sixth  longitudinal  vein 
converge  rapidly.  The  tip  of  the  wing  is  decidedly  below  the  middle. 

Length  of  body,  12.75mm;  of  wing,  14.5mm;  breadth  of  same,  3.5mm. 

Green  River,  Wyoming,  Three  specimens,  Nos.  15  and  74,  42,  43 
and  44  (Dr.  A.  S.  Packard). 

TlPULA    SEPULCHEI. 
PL  10,  Fig.  1. 

A  single  specimen  is  preserved,  showing  a  nearly  complete  wing 
(imperfect  at  the  base),  parts  of  the  body,  with  the  head  and  palpi  and 
parts  of  the  antennae.  The  antennae  are  similar  to  those  of  T.  spoliata,  and 
the  palpi  of  similar  form  and  clothing  but  slenderer.  The  wing  is  slightly 
larger  than  in  T.  spoliata,  with  a  distinct  subtriangular  stigma,  but  with  no 
other  marking  about  the  dusky  veins.  The  stigmatal  cell  has  its  lower 
bordering  vein  bent  some  way  beyond  the  middle,  and  the  cell  is  long  and 
slender,  fully  eight  times  longer  than  broad,  the  third  longitudinal  vein 
arising  from  the  second  much  earlier  than  in  T.  spoliata,  considerably 
before  the  lower  end  of  the  great  cross-vein.  The  discal  cell  is  about  half 
as  long  again  as  broad,  its  lower  inner  angle  much  more  than  a  right  angle; 
the  fifth  longitudinal  vein  is  scarcely  bent  where  it  strikes  the  great  cross- 
vein,  and  its  apical  portion  therefore  scarcely  converges  with  the  sixth  lon- 
gitudinal vein.  The  tip  of  the  wing  is  only  a  little  below  the  middle  of  the 
wing. 

Length  of  wing,  15mm;  breadth,  3.75mm. 

Green  River,  Wyoming.     One  specimen,  No.  9  (Dr.  A.  S.  Packard). 

Family  CHIRONOMID^E  Westwood. 

CHIRONOMUS  Meigen. 

CHIRONOMUS  SEPTUS. 

PL  10,  Fig.  8. 

A  single  specimen  in  which  the  wings  are  imperfectly  preserved,  being 
obscured  by  the  abdomen,  over  which  they  are  folded  The  antennae  are 
hidden.  The  body  is  preserved  on  a  partially  lateral  view  and  has  an 
S-shaped  form,  the  head  being  closely  appressed  to  the  lower  front  of  the 
thorax,  which  is  elevated  behind  the  middle,  and  the  abdomen  curved 
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ii]i\v;inl,  its  tip  rather  indicating'  the  .specimen  to  be  a  male.  The  legs  are 
well  preserved,  and  the  wings  so  far  as  their  venation  can  be  made  out 
indicate  a  Chironomus.  One  antenna  is  preserved  and  is  very  slender  indeed, 
about  a  third  or  a  quarter  the  width  of  the  front  tibia  and  about  as  long  as 
the  eye;  it  is  not  shown  on  the  plate  and  is  obscure  from  its  crossing  the 
front  tibia;  its  basal  joint  is  rounded  ovate,  twice  as  stout  as  the  stem, 
which  is  equal,  with  a  blunt  tip;  no  hairs  can  be  detected  except  some  exces- 
sively delicate  ones  close  to  the  base,  the  only  portion  excepting  the  tip  which 
is  not  obscured  by  the  tibia;  all  the  joints  of  the  stem  appear  to  be  cylin- 
drical and  in  no  way  moniliform.  The  legs  are  of  nearly  equal  length.  The 
tibia:  are  slightly  longer  than  the  femora  and  of  the 'length  of  the  thorax; 
the  first  joint  of  the  tarsi  is  less  than  half  as  long  as  the  tibia,  and  the 
remainder  of  the  tarsus  a  little  more  than  half  as  long  again  as  the  first 
joint.  The  femora  and  tibiae  are  sparsely  clothed  with  very  short  delicate 
hairs,  and  the  tibia:  and  tarsi,  and  especially  the  latter,  have  in  addition  a 
few  inferior  rows  of  distant  short  delicate  spines,  a  pair  of  which,  as  short 
as  the  others,  are  apical  in  the  tibia?,  and  perhaps  also  in  the  tarsal  joints. 
The  whole  body  is  uniformly  testaceous,  slightly  infuscated  by  the  sparse 
clothing  of  short  fine  hairs. 

Length  of  body,  3mm ;  of  thorax,  1.2mm;  of  legs,  about  3.5""°. 

Green  River,  Wyoming      One  specimen,  No.   10  (Dr.  A.  S.  Packanl 

CHIRONOMUS  DEPLETUS. 

I'l.  f>,  Fiy.  62. 
Chironomu*  depletun  Scuild.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  744  (1877). 

A  single  mutilated  specimen  of  this  insect  remains,  and  is  doubtfully 

r.  t erred  to  Chironomus.      The  thorax  is  moderately  robust  and  the  abdo- 

'  men  rather  plump  for  a  Chironomus.     The  antenna?  are  broken,  and  onlv 

tin-  i -o>tal  border  of  one  of  the  fore  wings  can  be  seen  ;  this  shows  thai  tin- 
second  longitudinal  vein  terminates  in  the  middle  of  the  apical,  and.  th"  tir>t 
longitudinal  apparently  in  the  middle  of  the  basal,  half  of  the  \vin-_r.  Tin- 
legs  are  moderately  long,  slender,  the  tibia:  finely  spine. 1,  the  spines 
arranged  mi  the  middle  Ir^s  in  a  somewhat  verticillate  manner,  and  termi- 
nating with  two  or  three  long  spurs;  the  femora  are  rather  short,  the  tibia- 
considerably  longer,  but  not  so  Ion"-  as  the 
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Length  of  body,  3mm  ;  of  wing,  2.Smn> ;  of  fore  femora,  0.68mm ;  of  fore 
tibiae,  0.6mm ;  of  fore  tarsi,  lmm ;  of  middle  tibiae,  lmm  ;  of  middle  tarsi, 
1.25mm. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 

CHIRONOMUS  PATENS. 

PI.  5,  Figs.  18,  19,  28. 

Chironomus patens  Scndd.,  Bull.  U.  S.  Geol.  Geogr.  Suiv.  Terr.,  Ill,  744-745  (1877). 

A  single  specimen,  very  well  preserved,  represents  a  species  which  is 
provisionally  referred  to  Chironomus.  Nearly  all  the  parts  are  present,  and 
the  neuration  of  one  of  the  wings  is  nearly  perfect,  showing  the  structure  of 
Chironomidae,  but  differing  apparently  from  any  genus  yet  characterized. 
The  antennae  are  parted  and  bent,  but  apparently  perfect ;  they  seem  to  be 
fifteen-jointed,  the  joints  square,  the  apical  no  larger  than  the  others,  and 
all  apparently  furnished  (as  indicated  at  one  point  only)  with  a  fringe  of 
profuse,  exceedingly  delicate  hairs,  as  long  as  the  joints.  The  body  is  slen- 
der and  the  wings  three  times  as  long  as  broad ;  the  costal  vein  runs  only 
to  the  tip  of  the  wing,  and  the  margin  beyond  it  is  very  faint ;  the  first  lon- 
gitudinal vein  runs  uninterruptedly  to  the  middle  of  the  apical  fourth  of  the 
wing  ;  the  second  longitudinal  nearly  to  the  tip  ;  the  third  longitudinal  vein 
takes  its  rise  from  the  second  in  the  middle  of  the  basal  half  of  the  wing, 
and  parts  widely  from  the  second,  leaving  an  unusual  space  devoid  of  neura- 
tion next  the  apex  of  the  wing ;  the  fourth  arises  from  the  third  rather 
abruptly  a  little  beyond  its  base,  and  has  close  beneath  it  the  remnant  of  a 
vein  or  a  fold  in  the  wing;  the  next  vein  forks  just  beneath  the  origin  of 
the  fourth  longitudinal  vein,  and  leaves  beneath  it,  next  the  posterior  mar- 
gin, a  broad  space  without  veins ;  the  two  basal  cells  are  very  short,  and" 
there  appear  to  be  no  other  transverse  veins  in  the  whole  wing ;  all  the 
veins  are  hirsute.  The  legs  are  long  and  slender,  and  covered  with  spinous 
hairs  arranged  in  exact  longitudinal  rows,  giving  the  legs  a  striped  appear- 
ance under  the  microscope  ;  the  femora  are  rather  short,  and  the  tibiae  and 
tarsi  of  very  unequal  length  excepting  on  the  hind  legs ;  the  tibiae  and  all 
the  joints  of  the  tarsi  are  furnished  apically  with  small  spurs. 

Length  of  body,  3mm;  antennae,  lmm ;  wings,  2.1mm;  fore  femora, 
0.5(?)nim;  middle  femora,  U.6mm ;  hind  femora,  0.8'"m ;  fore  tibia?,  0.8°""; 
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middle  tibia-,   i).!»mm;    hind  tibia?,    1.4nim;    fore  tarsi,   1.8mm:    middle  tarsi, 
•_'.:;""":    hiinl  tarsi,  2.1nim. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 

CuiSONOMUS   sp. 

Cliironomui  up.  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  749  (1878). 

•x 

A  minute  specimen  apparently  of  this  family.  Unfortunately  it  ha- 
no  wings,  and  little  can  be  said  of  it  more  than  to  record  its  occurrence  :  it 
is  :!"""  long,  has  large  eyes,  a  stout  thorax,  and  altogether  resembles  a  Chi- 
ronomus :  it  is  however  distinct  from  any  found  in  the  White  River  shales. 

Green  River,  Wyoming.    One  specimen,  No.  141  (F.  C.  A  Richardson). 

CHISONOHIIUB  sp. 

I 'I.  5,  Figs.  32,  33. 

An  indeterminate  species  of  this  family,  whose  generic  affinities  can  not 
l.c  discovered  from  the  entire  absence  of  neuration  in  the  wings  and  the 
loss  of  every  other  characteristic  feature,  presents  a  side  view  of  the  body 
with  fragments  of  legs.  The  insect  is  minute,  measuring  but  '2.75mm  long. 
It  may  possibly  belong  to  the  Ceciclomvidse. 

Chagrin  Valley,  White  River,  Colorado  (W.  Denton) . 

CHIBONOHIDJB  sp. 

PI.  5,  Fig.  24. 

Another  similar  specimen,  but  distinct  from  the  above,  exhibits  a  dor- 
sal aspect,  and  little  'iesides  the  trunk  is  left.  The  thorax  is  comparatively 
stout,  the  head  nearly  as  broad  as  the  thorax,  and  the  abdomen  very  slender 
and  equal.  The  body  is  .",. :>;>"""  long. 

Chagrin  Valley,  White  River,  Colorado  (W.  Denton). 

CHIRONOMID.*  sp. 

A  third  indeterminate  species  probably  belongs  to  this  group,  but  the 

specimen  is  too  imli>tinct  to  lie  of  much   value.      It  is  a   female.      The  an- 
tenna' are  a    little  longer  than  the  head,  the    head  a  little  narrower  than  the 
abdomen,  the  latter  tapeiing  to  a  point.      The  co.-ta  o|   one  \\ing  is  present 
and  the  rather  short  and  moderateh    stout  leg>  of  the  opposite  >ide. 

Length  oi  body,  1.8™'  :  of  middle  t'emin          '  :  of  same  tibi.-e.  • 

I-'O-M!  (  'am.n.   White   Ui\er.   I'tali      \\  .   l>eiitoni. 
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Family  CULICIDvE  Stephens. 
CULEX  Linne". 

CULEX    DAMNATORUM. 
PI.  10,  Fig.  14  9. 

None  of  the  specimens  referred  here  show  much  of  the  neuration  of 
the  wings  excepting  parts  of  longitudinal  veins,  but  the  other  character- 
istics are  unmistakable.  The  eyes  are  surrounded  by  a  fringe  of  curved 
lashes  as  long  as  the  width  of  the  eye.  The  antennae  (all  the  specimens 
are  females)  are  fully  as  long  as  the  thorax,  slender,  tapering,  the  joints 
almost  three  times  as  long  as  broad,  cylindrical,  clothed  sparsely  with  ex- 
cessively short  hairs,  and  showing  signs  here  and  there  of  a  thin  whorl  of 
fine  hairs  at  the  base  of  the  joints  a  little  longer  than  the  joints  themselves. 
Palpi  about  as  long  as  the  head,  more  than  twice  as  stout  as  the  basal  por- 
tion of  the  antennae,  the  last  joint  almost  obpyriform,  bluntly  terminated, 
about  three  times  as  long  as  broad,  and  briefly  hairy.  Proboscis  as  stout 
as  the  palpi,  stouter  than  the  fore  tibiae,  nearly  or  quite  as  long  as  the  thorax. 
Legs  long  and  slender,  clothed  sparsely  with  fine  short  spinous  hairs,  and 
the  tibiae  with  inferior  rows  of  more  distant,  longer,  but  still  brief  spines, 
and  the  first  joint  of  the  tarsi  with  inferior  rows  of  short,  close  set  spines. 
Hind  tarsi  nearly  as  long  as  the  abdomen. 

Length  of  body,  6""" ;  of  thorax,  1.8mm  ;  of  antennae,  2mm ;  of  proboscis, 
1.9mm;  of  fore  legs  beyond  coxae,  5.6mm;  of  fore  femora,  1.6mm;  fore  tibiae, 
1.8mm;  fore  tarsi,  2.2mm ;  hind  femora,  2.5mm ;  hind  tibiae,  2mm ;  hind  tarsi 
(broken  just  short  of  extremity),  3mm.  Measurements  from  specimen  figured. 

Green  River,  Wyoming.  Three  specimens,  Nos.  16,  38,  39  (Dr.  A. 
S.  Packard). 

CULEX  PROAVITUS. 

PI.  5,  Figs.  8,  9. 
Culex proaritim  Scndd..  Bull.  U.  K.  Geol.  Geogr.  Surv.  Terr.,  Ill,  744  (1877). 

A  poorly  preserved  specimen  in  which  only  fragments  of  the  legs  can 
be  seen,  and  the  wings  are  so  crumpled  and  folded  as  to  prevent  tracing  the 
neuration.  What  can  be  seen  resembles  the  neuration  of  the  Culicido>,  and 
the  veins  and  borders  are  heavily  fringed  with  long  hairs.  The  body  is 
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slender  and  the  insect  minute  :  the  proboscis  is  about  as  long  as  the  head 
and  thorax  combined,  and  the  last  joint  of  the  equally  long  palpi  is  cuneate, 
the  base  rounded. 

Length  of  body,  2.2  """  ;  of  proboscis,  0.9mm. 

Fossil  Canon,  White  River,  Utah  (\V.  Denton). 

CORETHRA  Meigen. 

CORETHRA   KXITA. 

Tl.  5,  Figs.  22,  2:3. 

Corethra  erita  Scudd.,  Bull.  U.  8.  Gedl.  GcoRr.  Surv.  Terr.,  Ill,  744  (1877). 

A  specimen,  viewed  from  above,  with  expanded  wings,  and  destitute  of 
legs,  palpi,  and  all  hut  the  basal  joints  of  the  antennae.  The  broad  head. 
stout  basal  joint  of  antenna1,  general  form  and  size,  with  such  of  the  neura- 
tion  of  one  wing  as  can  be  determined,  indicate  the  genus;  seven  of  the 
abdominal  segments  are  very  clearly  marked,  and  the  specimen  appears  to 
be  a  male.  The  body  is  slender  ;  the  head,  thorax,  and  abdomen  of  equal 
width  ;  the  wings  slender  and  of  about  equal  length  with  the  body.  The 
fourth  longitudinal  vein  runs  in  a  nearly  straight,  line  over  the  basal  halt'  of 
its  course,  hut  is  gent  I  v  arched  beyond;  the  fifth  originates  from  the  fourth 
in  the  middle  of  its  straight  portion,  runs  nearly  parallel  with  it  so  long  as  it 
continues  straight,  and  afterward  diverges  considerably:  the  first  longitudinal 
vein  appears  to  run  to  the  tip  of  the  wing. 

Length  of  body,  4.25m'"  ;  of  wing,  4.25"™  ;  breadth  of  latter,  (>.8mni. 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 

Family  BIBIONID^E  Westwood. 
PLECIA  Wiedemann. 

PLECIA  SIMILKAMEENA. 
PI.  :$,  Pips.  20-22. 


r,iil!iflrin  *ii,iiU-<iMi-i-n,i  Si-u.lil..  K''p.  I'r.'K'r.  Ci-nl.  Surv.  Can.,  1R77-1-7-.    177-17  'I!     18! 
•"•inlil..  X.itt.-l,    ll:illilli.  <1.    I':il.i-iillt.t  I,  ii,    «1  I,   I' 

Fi\  e  >pecimens,  thn  .....  f  them  with  their  rever--s.  represent  very  tairlv 
a  species  .if  Plecia.  one  i  if  them  certainlv  a  male,  ami  remarkably  perfect. 
The  bod\  of  this  male  isof  nearh  eiji.al  size  throughout,  scan-el  v  thickened 
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at  the  thorax.  The  male  antennae  consist  of  ten  joints,  and  they  are  monil- 
it'onn,  very  gently  and  slightly  decreasing  in  size  to  the  tip.  the  apical  joint 
smallest,  all  together  a  little  longer  than  the  height  of  the  head.  Legs  of 
the  male  long  and  slender,  all  the  femora  of  equal  length  (the  middle  pair 
perhaps  a  little  shorter  than  the  others),  slightly  thickened,  especially  on  the 
apical  half.  All  the  tibiae  are  very  long,  slender,  equal,  covered  below  with 
a  dense  clothing  of  very  delicate  and  short  hairs,  and  furnished  above  with 
a  row  (?)  of  very  short,  delicate,  minute,  recumbent  spines,  the  apex  devoid 
of  spurs ;  the  first  pair  is  about  as  long  as  the  fore  femora;  the  second  is  con- 
siderably shorter  than  the  middle  femora,  while  the  third  pair  is  longer  than 
the  hind  femora.  The  tarsi  are  scarcely  shorter  than  their  respective  tibiae; 
the  first  joint  is  nearly  as  long  as  the  rest  of  the  tarsus,  excepting  on  the 
middle  legs,  where  it  only  equals  the  two  succeeding  joints  taken  together; 
the  remaining  joints  are  subequal  in  length  (on  the  middle  legs  the  second 
and  third  joints  are  longer  than  the  fourth  and  fifth),  and  the  last  is  armed 
with  a  delicate  pair  of  divergent  claws.  The  whole  body  and  the  appendages 
are  black.  The  wings  are  fuliginous,  deepening  in  tone  toward  the  front 
margin;  they  are  nearly  as  long  as  the  body  and  about  three  times  as  long- 
as  broad.  The  first  and  second  longitudinal  veins  are  straight  and  approx- 
imate to  the  front  margin,  the  latter  striking  it  scarcely  beyond  the  middle 
of  the  apical  half  of  the  wing,  the  former  at  about  the  middle  of  the  third 
quarter;  the  third  longitudinal  vein  diverges  from  the  second  at  some  dis- 
tance before  the  middle  of  the  wing,  is  connected  by  the  middle  transverse 
vein  a  little  beyond  the  middle  of  the  wing  to  the  fourth  longitudinal  vein, 
and  forks  either  at  a  little  more  (<?)  or  at  a  little  less  (2)  than  one-third  the 
distance  from  the  cross- vein  to  the  apex  of  the  wing,1  the  lower  branch 
striking  the  tip,  while  -the  other,  strongly  curved,  strikes  the  margin  at 
about  one-third  (<?),  or  a  little  more  than  one-third  ($),  the  distance  from  the 
apex  of  the  second  to  that  of  ..the  lower  branch  of  the  third  longitudinal 
vein  ;  the  fourth  longitudinal  vein  is  very  nearly  straight  until  it  forks,  con- 
siderably ((?)  or  a  little  (?)  nearer  the  middle  transverse  vein  than  the  origin 
of  the  fork  of  the  vein  above  ;  the  branches  part  widely  at  base,  the  upper 
more  arcuate  than  the  lower ;  the  fifth  longitudinal  vein  forks  as  far  from 
the  base  of  the  wins1  as  the  divergence  of  the  second  and  third  longitudinal 

o  o  o 

1  Tin'  HCXCS  in  this  jji'mis  iliilVr  in  m-iiratiou,  and,  as  the  wing  attached  to  this  body  of  the  male  dif- 
fers from  the  other  \vinn;s  in  the  |>.-irtic''ilar  ahovn  mentio'ned,  I  look  upon  the  others  as  belonging  to 
females  of  the  sanut  species,  ami  tlescnlm  them  accordingly. 
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veins,  the  upper  branch  being  connected  just  beyond  its  origin  with  the 
fourth  longitudinal  vein,  which  is  of  the  s.-ime  length  as  the  middle  trans- 
verse vein,  and  lies  as  far  within  as  that  without  the  middle  of  the  wing. 
In  none  of  the  specimens  (owing  to  imperfect  preservation)  can  the  sixth 
longitudinal  vein  he  traced  beyond  the  basal  transverse  vein. 

Length  of  body,  11""";  breadth  of  thorax,  1.7f>n"";  of  abdomen,  1.2"""; 
length  of  femora:  fore  3.5""",  middle  3.5  (?) nun,  hind  3.5mm;  of  tibia-:  fore 
3.65""",  middle  3.25""",  hind  4""" ;  of  tarsi :  fore  3"1B1,  middle  2.75""",  hind  3.5nmi; 
of  first  joint  of  tarsi:  fore  1.4""",  middle  1""",  hind  1.5""";  length  of  wing, 
10™"';  breadth  of  same,  3.5mm.  All  the  measurements  are  taken  fn>m  the 
male. 

Siniilkameen  River,  British  Columbia.  Five  specimens,  Nos.  76,  711- 
83  (Dr.  G.  M.  Dawson,  Geological  Survey  of  Canada). 

PLECIA  PEALEI. 
P).  4,  Figs.  2,3,  10,11,  1L'. 

This  species  differs  from  P.  similkameena  mainly  in  a  single  point,  the 
earlier  forking  of  the  fourth  longitudinal  vein,  the  stalk  of  which  is  as  short 
as  or  shorter  than  the  middle  transverse  vein,  while  in  the  British  Columbia 
species  it  is  about  twice  as  long.  The  superior  fork  of  the  third  longitud- 
inal vein  is  also  a  trifle  shorter,  although  it  does  not  appear  to  arise  any 
earlier.  The  cross-vein  uniting  the  fourth  longitudinal  vein  with  the  branch 
of  the  fifth  (next  its  base)  is  not  shown  in  the  figures,  and  the  neuratimi  is 
imperfect  in  Figs.  2  and  3  at  several  points.  The  species  is  of  the  same 
si/.e  as  P.  similkameena,  but  a  couple  of  specimens,  thought  at  first  to  be 
distinct  from  apparent  differences  in  their  obscure  neuration,  but  which 
turned  out  to  be-  identical  on  closer  inspection,  are  somewhat  smaller  than 
the  a\erag<>.  The  species  must  have  been  exceedingly  common  in  the  beds 
at  Twin  < 'reek.  \V\uming,  for  out  of  more  than  fiftv  specimens  of  fossil 
in-ects  obtained  for  im-  l>v  the  brothers  Bell  at  their  coal  bed  all  but  one 
or  two  belong  to  this  species  They  aix;  preserved  in  a  whili>h  fetid  >hale. 
Thev  are  mostly  in  a  very  poor  state  of  preservation,  the  best  of  them 
being  shown  in  Fi^s  •_',.".,  and  L 1 ,  the  last  showing  the  average  size.  Much 

better    speci IIS.    ho\\e\er.    Were   ol  itai  lied     hv    1  >r.     \     ('.    I'eale     ill     October. 

1*77,  iii  beds  on  the  >ame  cn-ek,  about  thirtv  live  to  fort\  miles  northeast 
of  Randolph,  on  a  darker  ^hale.  \\heiv  the  -pecimeiis  were  e,|iiall\  abundant 
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and  excellently  preserved,  as  see  Figs.  10  and  12.  Dr.  Peale  brought  home 
nine  slabs,  numbered  1  to  6,  containing  ten  specimens,  with  reverses  of  four 
of  them.  Three  or  four  good  specimens  were  also  sent  me  from  Twin 
Creek  by  Prof.  J.  S.  Newberry,  and  were  then  taken  for  the  preceding 
species. 

Named  for  the  geologist  Dr.  A.  C.  Peale,  who  has  been  quick  in  the 
discovery  of  insect-bearing  shales  in  the  West. 

PLECIA  DEJECTA. 
PI.  10,  Fig.  17. 

This  species  is  in  most  respects  nearer  P.  similkameena  than  P.  pealei 
from  the  neighboring  region  to  the  north,  but  it  is  considerably  smaller 
than  the  former  and  than  most  specimens  of  the  latter ;  a  single  well  pre- 
served and  nearly  perfect  specimen  has  been  found,  in  marked  contrast  to 
the  abundance  of  P.  pealei  to  the  north.  As  in  P.  pealei  the  superior  branch 
of  the  third  superior  vein  is  no  longer,  or  scarcely  longer,  than  the  distance 
from  the  median  transverse  vein  to  the  origin  of  the  branch,  while,  on  the 
other  hand,  it  resembles  P.  similkameena  in  that  the  length  of  the  median 
transverse  vein  is  double  that  of  the  distance  from  it  to  the  fork  of  the  fourth 
longitudinal  vein,  represented  a  trifle  too  short  on  the  plate.  The  legs  are 
as  in  the  other  species  as  far  as  noted. 

Length  of  wing,  7.5mm  ;  breadth  of  same,  3niD. 

Green  River,  Wyoming     One  specimen,  No  8  (Dr.  A.  S.  Packard). 

Family   MYCETOPHILID^E   Westwood. 
SCIARA  Meigen. 

SCIARA    DEPERDITA. 
PI.  3,  Fig.  17. 

Sciara  deperdita  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1876-1877,  457-458  (1878). 

The  remains  of  this  species  consist  of  a  single  perfect  wing  and  the 
fragments  of  an  eye  whose  facets  are  0.01 65mm  in  diameter.  The  wing  is 
oval  and  regularly  rounded,  with  a  somewhat  abrupt  inner  angle,  the  sur- 
face covered  with  microscopic  hairs.  Judging  from  Winnertz's  descriptions 
this  insect  must  be  more  nearly  allied  to  S.  ungulata  Winn.  than  to  any 
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other  of  the  nutnerou-  species  mentioned  in  his  monograph  of  the  group. 

Tin-  costal  and  first  :unl  second  longitudinal  veins,  together  with  the  cross- 
veins  uniting  the  two  latter,  an-  nnn-li  In-avier  and  darker  than  the  other 
veins  of  the  wing ;  the  veins  near  rhe  center  of  the  wing  and  from  there 
toward  the  base  an-  more  delicate  and  fainter  than  elsewhere;  but  this 
perhaps  is  due  to  their  indifferent  preservation:  the  costal  vein,  \vhirh 
scarcely  t;iiU  of  reaching  the  tip  of  the  wing,  is  covered  witli  fine  and  short 
spinoiis  hairs.  The  lirst  longitudinal  vein  strikes  the  middle  of  the  costal 
margin,  and  the  cross-vein  below  unites  it  at  the  middle  with  the  second 
longitudinal  vein;  the  auxiliary  vein  is  very  obscure  though  broad  and 
scarcely  extends  more  than  half-way  to  the  cross-vein,  in  close  juxtaposi- 
tion to  the  lirst  longitudinal  vein  :  the  transverse  shoulder  vein  is  equally 
faint,  oblique,  uniting  the  middle  of  the  auxiliary  vein  with  the  costal  mar- 
gin. The  second  longitudinal  vein  is  strongly  bowed  and  extends  nearlv 
to  the  tip  of  the  costal  vein.  The  basal  undivided  part  of  the  third  longi- 
tudinal vein  is  straight,  originates  from  the  second  barely  bevond  the  tip  of 
tin-  auxiliary  vein,  and  Forks  somewhat  abruptly  at  the  middle  of  its  course 
ami  just  bevond  the  extremity  of  the  first  longitudinal  vein;  short  I  v 
beyond  their  origin  the  forks  are  very  nearly  straight  and  quite  parallel  to 
the  tip,  the  upper  fork  striking  exactly  the  tip  of  the  wing;  the  tips  of  the 
two  forks  and  of  the  second  longitudinal  vein  are  equidistant,  and  tin-  costal 
vein  terminates  midway  between  the  extremity  of  the  second  and  of  the 
upper  fork  of  the  third  longitudinal  vein;  the  tip  of  the  fourth  is  slightlv 
farther  from  that  of  the  lower  fork  of  the  third  longitudinal  vein  than  the 
separation  of  the  two  forks.  The  toiirth  and  fifth  longitudinal  veins  are 
straight  and  subparallel  at  base,  In-winning  to  diverge  where  thev  bend 
downward,  just  beyond  the  middle,  the  tip  of  the  fourth  lying  about  mid- 
way between  that  of  the  fifth  and  the  lower  fork  of  the  third  longitudinal 
vein.  The  sixth  longitudinal  vein  is  rudimentary  and  verv  indi>tinct. 
extending  less  than  a  ipiarler- wa v  toward  the  margin. 

Len-tli  ..f  wing,  I'.;.". :    breadth,   1.2")""". 

Mih-snel.  Kritish  ( 'olumbia.     <  hie   specimen,  No.  4  1      I  >r.  (>    M.  l»a\\ 
son,  Ueolo-ical  Survey  of  Canada... 
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SCIARA    SCOPULI. 
PL  10,  Fig.  1C. 

A  little  slab  brought  home  by  Dr.  Packard  has  two  flies  upon  it  in  close 
proximity,  one  preserved  on  a  dorsal,  the  other  on  a  lateral  aspect,  The 
venation  in  both  is  obscure,  but  they  apparently  belong  to  the  Sciarina  at 
least.  The  head  is  rather  small,  the  antennae  are  rather  coarse,  cylindrical, 
equal,  shorter  than  the  thorax.  Legs  very  long,  exceedingly  slender,  the 
tibia?  without  apical  thorns,  or  rather  without  conspicuous  thorns,  all  the 
legs  covered  with  excessively  delicate  aculiform  hairs.  Wings  with  only 
two  distinct  veins,  which  run  nearly  parallel,  not  far  from  the  front  border, 
and  the  second  of  which  terminates  a  little  above  the  middle  of  the  tip,  and 
below  it  a  deeply  forked  vein,  apparently  much  as  in  Sciara  proper. 

Length  of  body,  3.'25mm  ;  of  antennae,  lmm  ;   of  legs,  4.25mm  ;  of  wings, 

Omni 

Green  River,  Wyoming.     One  specimen,  No.  2.     (Dr.  A.  S.  Packard  ) 

MYCETOPHILA  Meigen. 
MYCETOPHILA  OCCULTATA. 

PI.  5,  Figs.  44, 45,  54,  55. 

Mycetophila  occultata  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  753  (1877). 

A  single  poorly  preserved  specimen  and  its  reverse  present  an  upper 
view  of  the  insect,  with  the  wings  folded  over  the  back,  the  legs  crowded 
together,  and  the  antennas  lying  beside  the  body.  The  antennae  are  about 
as  long  as  the  head  and  thorax,  the  joints  scarcely  longer  than  broad, 
nearly  cylindrical,  scarcely  at  all  moniliform.  The  legs  are  comparatively 
slender,  hairy,  and  unarmed,  not  very  long.  The  character  of  the  venation 
shows  the  insect  to  belong  to  the  Mycetophilidse,  but  what  genus  is  repre- 
sented is  somewhat  obscure  through  doubt  of  the  exact  location  of  some  of 
the  veins  ;  neither  the  auxiliary  vein  nor  any  of  the  basal  veins  above  it  can 
be  seen,  nor  can  the  axillary  be  traced;  judging  from  the  other  veins,  it  is 
probably  allied  to  Mycetophila,  although,  in  the  possible  presence  of  a 
second  cross-vein  uniting  the  cubital  veiu  with  the  extremity  of  the  radial, 
it  should  be  referred  to  a  distinct  genus,  probably  allied  to  Empheria  and 
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Tetragoneura  Tlie  presence  of  a  such  a  vein  being'  doubtful,  we  liave  pre- 
ferred t»  pnint  nut  its  affinity  t<>  Mycetophila.  The  radial  vein  ends  in  the 
middle  <if  tin-  miter  two-thirds  of  the  costa,  and  at  its  tip  a  distinct  stigma, 
nearly  three  times  as  long  as  broad,  occupies  the  space  between  the  radial 
and  costal  veins.  The  tip  of  the  wing  is  broken  on  one  specimen  and 
obscured  on  the  other,  so  that  the  length  of  the  costal  vein  can  not  be  deter- 
mined, although  it  appears  to  extend  slightly  beyond  the  tip  of  the  cubital 
vein ;  the  cubital  is  connected  by  the  cross-vein  to  the  radial  but  a  short 
distance  from  its  origin,  and  bends  but  little  upward  from  the  median  vein 
to  reach  it;  tin-  middle  discal  vein,  on  the  contrary,  bends  downward  con- 
siderably, and  forks  at  a  distance  from  the  base,  less  than  half-way  from  the 
median  cross-vein  to  the  tip  of  the  radial  vein,  and  an  unusually  broad 
space  is  left  between  its  upper  branch  and  the  cubital  vein,  while  the  fork 
of  the  hind  vein  is  nearer  the  base  than  the  separation  of  the  cubital  from 
the  median  vein. 

Length  of  body,  3.5""" ;  antennae,  1.1""";  wings,  S.o""" ;  tibiae  (of  fore 
legs  ?),  0.75"11" ;  tarsi  (of  same  legs),  0.4niin. 

Chagrin  Valley,  White  River,  Colorado.    One  specimen.   (W.  Uenton.) 

ANATELLA  Winnertz. 
ANATELLA  TACITA. 

I'l.  10,  Fi£.  1.-5. 

A  single  specimen  with  damaged  wings  is  referred  here.  The  antennae 
are  as  long  as  the  thorax,  slender,  equal,  covered  with  Hue  short  hairs  Tim 
l>--s  are  long  and  slender,  the  tarsi  apparently  longer  than  the  tibia*,  the 
latter  armed  apically  with  a  pair  of  exceedingly  long  unequal  spines,  and 
all  the  le^-s  thickly  clothed  with  rather  coarse  spinous  hairs.  Wings  diiskv. 
the  venation  obscure,  hut  apparently  as  ill  Anatolia,  there  being  no  sign  of 
any  auxiliary  vein  beyond  the  base,  the  stalk  of  the  upper  discoidal  vein 
apparently  short  and  the  fork  of  the  lower  a  little  further  out  than  that  of 
the  upper  discoidal  vein. 

l.i-nirth  of  body,  4 :  of  antenna',  l.">mr";  of  tarsi,  1.7">nu";  of  wing 

(estimat.-d  |,  ;;.-_" 

(ireen  luver,  Wyoming.     ( >ne  specimen,  No.  II.    i  I  >r.  A .  S.  Packard.) 
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TRICHONTA  Wirmertz. 
TRICHONTA  DAWSONI. 

PI.  3,  Figs.  12, 13. 

Trichonta  dawsoni  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1875-1876.  272  (1877). 

A  very  well  preserved  though  fragmentary  specimen  must  unquestion 
ably  be  referred  to  this  genus,  and  is  named  for  its  discoverer.  The  greater 
part  of  one  wing,  the  basal  half  of  the  other,  including  between  them  all 
the  characteristic  parts  of  the  neuration,  with  crushed  fragments  of  the  thorax 
and  abdomen,  make  up  the  remains  of  the  creature.  The  veins  of  the  wing 
are  black,  especially  the  upper  ones,  which  are  heavily  marked ;  the  wing 
is  covered  with  microscopic  hairs,  and  slightly  infuscated  throughout,  but 
on  the  apical  quarter  becomes  dark  fuliginous.  The  neuration  agrees  in 
every  particular,  to  the  minutest  degree,  with  the  figure  of  Trichonta  given 
by  Winnertz,  excepting  that  the  fifth  longitudinal  vein  forks  considerably 
nearer  the  base,  and  the  sixth  longitudinal  vein  extends  farther  into  the  mid- 
dle of  the  wing. 

Estimated  length  of  wing,  4.75mm  ;  breadth  of  same,  1.85mm. 

Quesnel,  British  Columbia.  One  specimen,  No.  6  (Dr.  G.  M.  Dawson, 
Geological  Survey  of  Canada). 

RYMOSIA  Winnertz. 

R.YMOSIA   STRANGULATA. 
PL  10,  Fig.  2. 

A  single  specimen  in  which  most  of  the  legs  and  one  wing,  of  which 
the  apex  is  lost,  is  all  that  remains  of  this  species.  Unfortunately  the  draw- 
ing is  incorrect  in  two  particulars :  the  transverse  median  vein  which  is  at 
about  the  middle  of  the  fragment,  and  is  very  obscurely  preserved,  is  not 
given ;  and  the  stalk  of  the  upper  discoidal  vein  is  scarcely  half  so  long  as 
represented,  although  the  fork  of  the  lower  discoidal  vein  is  still  nearer  the 
base.  The  cubital  vein,  which  must  terminate  rather  far  above  the  apex  of 
the  wing,  is  not  in  the  least  bent  at  the  transverse  median  vein.  The  legs 
are  hairy  and  tolerably  well  though  delicately  spined. 

Probable  length  of  wing,  3mm. 

Green  River,  Wyoming.     One  specimen,  No.  11  (Dr.  A.  S.  Packard). 
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BRACHYPEZA  Winnertz, 

BKACIIYPEZA  ABITA. 
PI.  3,  Figs.  7,  8. 

Brachype:a  abita  Scudd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1875-1-7I',,  -.Tl-.T^  (1877). 

This  species  is  represented  by  a  single  specimen  and  its  reverse  in 
which  the  wings  and  an  obscure  and  detached  fragment  of  the  abdomen  are 
present.  The  wing  appears  to  be  devoid  of  markings.  The  auxiliary  vein 
does  not  fairly  impinge  upon  the  iirst  longitudinal  vein,  but  bends  toward  it 
and  then  vanishes;  in  other  respects  the  neuration  of  the  base  of  the  win-- 
is precisely  as  figured  l>v  Winnertz  for  Brachypeza;  so,  too,  are  the  origin, 
course,  and  position  of  all  the  principal  veins  and  the  cross-vein,  but  the 
branches  of  the  tilth  longitudinal  vein  unite  perhaps  a  little  farther  from  the 
base,  viz:  scarce]  \-  nearer  the  base  than  the  point  of  separation  of  the  united 
third  and  fourth  longitudinal  veins  from  the  second;  the  sixth  longitudinal 
\<-in  is  perfectly  straight,  and  terminates  quite  as  far  from  the  base  of  tin- 
wing  as  the  small  transverse  vein;  the  anal  vein  is  regularly  curved,  about 
as  long  as  the  sixth  longitudinal  vein,  runs  parallel  to  the  border  beside  it, 
and  terminates  on  the  lower  margin. 

Length  of  wing,  4mm  ;  breadth  of  same,  1.35mni. 

Quesnel,  British  Columbia.  One  specimen,  Nos.  .">  and  16  (Dr.  G.  M. 
Dawson,  Geological  Survey  of  Canada). 

BKACHYPE/A  PKOCERA. 
PI.  :!,  Fig.  14.- 

Brach<ji»:a  /irucera  Scndd.,  Rep.  Progr.  Geol.  Surv.  Can.,  1875-1876,  '272  (1877). 

The  single  specimen  of  this  species  is  in  a  very  fair  state  of  preservation. 
almost  the  entire  iieiiratioii  of  the  wing>  being  preserved,  as  well   as   fra-- 
inents  of  tlie  body  and  other  appendages.      The  wings  are  fuliginous,  mon- 
deeply  next  the  costal  border.      The  neiiration  of  the  extreme  l,a>e   is   lo>t, 
and  the  remainder   differs   from    that    of  B.  abita  only  in  the   l.»\vi-r   half  of 
the  \ving;    the  liranches  of  the  fifth  longitudinal  vein  unite  nearer  the    ha^e 
than  in  that  species,  resembling,  in  this  respect,  the  illustration  of  lirachvpe/.a 
given  liy  Wimiert/, ;    the  lower  branch  curves  stronglv  toward  the  tip,  di\  • 
ing  uim.Mially  from  the  upper  branch  ;    the  sixth  longitudinal  vein  i.-,  straight, 
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and  runs  far  past  the  forking  of  the  fifth  vein,  fully  two-thirds  the  way  to 
the  margin  of  the  wing;  the  anal  vein  curves  but  gently,  and  appears  to 
vanish  before  reaching  the  margin  of  the  wing. 

Length  of  wing,  3.5mm ;  breadth  of  same,  1 .5mm. 

Quesnel,  British  Columbia.  One  specimen,  No.  4  (Dr.  GK  M.  Dawson, 
Geological  Survey  of  Canada). 

GNORISTE  Meigen. 

GNORISTE  DENTONI. 

PI.  5,  Figs.  6,  7. 
Gnoriste  dentoni  Soudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  755  (1877). 

A  single  specimen,  a  little  broken,  but  otherwise  in  good  preservation. 
The  head  and  thorax  are  nearly  black,  the  abdomen  dark  fusco-castaneous. 
Legs  and  base  of  antennas  fuscous.  Wings  rather  narrower  at  tip  than  in 
the  European  G.  apicalis  Hoffm.,  hyaline,  covered  with  microscopic  hairs, 
with  a  very  slight  and  increasing  infuscation  toward  the  apex,  the  veins 
testaceous,  the  costal  and  second  and  third  longitudinal  veins  much  heavier 
than  the  others,  and  the  fifth  longitudinal  vein  with  its  lower  fork  scarcely 
heavier  than  the  veins  about  it.  The  extreme  tip  of  both  wings  is  broken, 
so  that  the  extent  of  the  costal  vein  can  not  be  seen ;  but,  in  the  approach 
of  the  proximal  end  of  the  fork  of  the  fifth  longitudinal  vein  to  the  root  of 
the  wing,  the  species  agrees  with  the  American  G.  megarhina  0.  S.  more 
than  with  the  European  species  mentioned,  for  it  lies  scarcely  farther  from 
the  base  than  the  transverse  vein  connecting  the  first  and  second  longitudinal 
veins,  and  slightly  nearer  than  the  separation  of  the  third  and  fourth  longi- 
tudinal veins.  Only  the  basal  four  joints  of  the  antennae  are  preserved ; 
the  basal  joint  is  obconic,  broadly  rounded  at  the  apex,  nearly  twice  as  long 
as  broad,  the  other  three  cylindrical,  the  second  nearly  half  as  long  again 
as  broad,  the  third  and  fourth  less  than  a  third  longer  than  broad.  The 
legs  are  profusely  covered  with  hairs,  but  the  hinder  pair  appear  to  be 
spineless,  except  at  the  apex  of  the  tibia  and  of  each  tarsal  joint,  where  there 
are  three  or  four  slender  and  rather  short  spines ;  the  claws  are  very  small 
and  delicate,  strongly  curved  and  delicately  pointed  ;  the  short  tibiae  of  the 
front  legs,  however,  have  at  least  a  single  row  of  fine,  distant  spines  on  the 
upper  (?)  edge. 
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Length   of  hodv.  -11  .....  ;   tir.st    joint   of  antennae,  0.1  cond  joint, 

it.  rj.')  ......  :  third  and  fourth  joints  each,  0.1  1""";    wings,  1.5      ;  mid.  11.  •    .'    tarsi, 

2.2'  .....  ;   first  joint  of  same,    1.1""":   second,   ".I.Y     :   third,  o.2S""u;  fourth, 
0.2""";    tilth,  0.17  .....  :    claws,  O.IKW"". 

Fossil  ('anon,  Whitt-  liiver,  I't.-di.      One  specimen  i  W.  Denton). 

IJul.KTINA   Staer. 


r>"U,II\V 

I'l.  .'.,  Fig.  9. 

i>iilt,i  Sniihl.,  lii'p.  I'n>-i.  <;.•.>!.  Sm-\.  t':in.,  1875-1876,  271  (1- 

A  fragment  of  ;i  single  win:;  ;ind  ;i  portion  of  the  alidomeu  represent 
this  species.  It  is  accompanied  l>y  Pimpla  decessa.  Thi-  \vin^  i>  m.i.l.'i-- 
iitcl\  liro.-id,  ;ind  I'uintlv  fuligiuousj  the  rostiil.  auxiliary,  and  lir>t  .-md 
second  longitudinal  veins  ;nv  heavily  impressed,  broad,  black,  and  devoid 

of  the  microscopic  hairs  which  uniformly  cover  tin-    ni.-mhniiie  of  the  \viiiLT 

and  the  other  vein*  :  these  latter  an-  faintly  impressed,  slender,  and  testa- 

ceous. The  costal  \ein  is  hristly  :  the  lia<e  of  the  \\ini;-  is  lirok.  n.  80  that 
only  the  tip  of  the  auxiliary  vein  can  he  seen,  which  terminates  on  the  co-tal 
margin  >carcel\-  hefore  tin-  small  transverse  vein  ;  the  latter  is  conspicuously 
oliliipie,  directed  from  ahove.  downward  and  outward;  the  tir>t  and  >econd 
longitudinal  veins  are  pretty  Strongly  curved  downward  at  tip:  the  veins 
lielow  these  fork  a  little  farther  out  than  in  the  scheme  of  I'udetina.  a- 
ti^ureil  liy  \\  innert/..  and  the  sixth  longitudinal  vein  terminates  jnst  lievoiid 
the  junction  of  the  fourth  and  lifth  longitudinal  veins. 

I.en-lh  of  fragment,  3.751  .....  :  e>timated  length  of  wini;-.  fl""":  hreadtli  of 
winif,  2.1")""". 

Onesnel,  Ui-itish  Columbia.     One  specimen,  No.  i)1'  (  1  )r.  (  i.  M.  I  >a  w<ou, 

Geological   Snrv.-y  of  <  'anada  ). 


I'l.  in.  Fig.  3. 

From  tin-  si/.e  of  the  abdomen,  the  single  specimen  known  seems  to  li, 
a  female       A  fragment  of  one   antenna  is    pre>er\  ed    together  with    part>  of 
the    !'••_:>.  Srtpeciallj    of  the   tilii.-e,  which   are  very  delicately  spined,  thoii-h 
no  apical    spurs   are   seen.       I  he    hind    tar>i  o|    one    .side  are   also    preserved 
i.  \ni  —  ;;s 
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and  are  equal  in  length  to  the  tarsi.  The  wings  show  most  of  the  neura- 
tion.  The  auxiliary  vein  terminates  on  the  costa  before  the  middle  of  the 
wing  opposite  the  transverse  median  vein.  The  radius  terminates  some 
distance  and  the  cubitus  slightly  before  the  tip  of  the  wing.  The  upper 
discoidal  vein  forks  about  one-quarter  way  to  the  margin,  and  the  lower 
discoidal  before  the  origin  of  the  upper  discoidal  vein. 

Length  of  body,  3.5mm  ;  of  wings,  2.5mm;  breadth  of  same,  l.lmm:  length 
of  hind  tibia-,  1.5mm. 

Green  River,  Wyoming.     One  specimen,  No.  37  (Prof.  L.  A.  Lee). 

BOLETINA    PALUDIVAGA. 
PI.  10,  FijJ.  7. 

The  venation  is  not  correctly  drawn,  the  auxiliary  vein  which  reaches 
nearly  to  the  middle  of  the  wing  not  being  shown;  the  radius  should  curve 
upward  at  the  middle  of  the  wing  and  be  connected  with  the  cubital  just 
previous  to  this  curve ;  the  stalk  of  the  upper  discoidal  vein  is  short.  The 
legs  are  moderately  stout  but  long,  densely  clothed  with  delicate  hairs,  the 
tibia?  with  long  apical  thorns. 

Length  of  body,  2.5  ml" ;  of  wings,  2.2:7"'";  of  tarsi,  1.35m™. 

Green    River,   Wyoming.      Two    specimens,    Nos.    5,  40  (Dr.    A.   S. 

Packard). 

SACKENIA  Scudder. 

Sarkeiiia  Scndd.,  Hull.  II.  S.  Geol.  Googr.  Snrv.  Terr.,  Ill,  753-754  (1877). 

Body  shaped  much  as  in  Boletina.  Antenna-  longer  than  the  thorax, 
one-fourth  slenderer  at  the  apex  than  near  the  base,  gently  curved,  2 4  14- 
jointed.  Legs  very  long  and  slender;  femora  and  tibia1  of  about  equal 
length;  tarsi  a  little  longer  than  the  tibia-;  the  hind  tibiae  and  tarsi  together 
a  little  longer  than  the  abdomen ;  the  tibia  with  one  or  two  apical  spurs 
beneath  and  spined  throughout,  Wings  rather  broad  ovate;  the  smaller  veins 
at  the  extreme  base  obliterated  in  the  specimen  examined;  auxiliary  vein  ter- 
minating on  the  costa  beyond  the  end  of  the  basal  third,  the  first  longitudi- 
nal vein  in  the  middle  of  the  outer  half;  the  second  longitudinal  vein  is 
unusually  curved  downward  at  the  tip,  so  as  almost  to  reach  the  apex  of 
the  wing;  the  united  third  and  fourth  longitudinal  veins  part  from  the  sec- 
ond very  near  the  base  of  the  wing  or  within  the  small  transverse  vein ; 


DII'TKUA— MYCETOPHLLIl  >.!•:.  595 

they  divide  near  the  center  of  tlie  wing,  ;nnl  tin-  tilth  and  sixtli  longitudinal 
as  near  the  base  as  the  third  and  fourth;  tin-  sixth  longitudinal  vein  is 
strain-lit,  and  appears  to  reach  the  margin  of  the  wing. 

The  gemis  resembles  Boletina  more  than  any  of  the  genera  figured  by 
Winner!/,,  but  diH'ers  strikingly  from  it  in  the  approximation  to  the  base  of 
the  forking  of  the  third  and  fourth,  and  of  the  fifth  and  sixtli  longitudinal 
veins.  In  this  particular  it  closely  resembles  the  Sciarina,  but  on  the  other 
hand  differs  from  them  to  a  greater  degree  in  the  length  of  the  auxiliary 
and  first  longitudinal  veins,  and  in  that  the  former  reaches  the  cqsta.  The 
costal  vein  does  not  appear  to  pass  beyond  the  tip  of  the  second  longi- 
tudinal vein,  but  this  point  is  obscure. 

I  have  dedicated  this  genus  to  the  distinguished  dipterologist,  Baron 
(  )sten  Sackeii,  to  whom  1  am  indebted  for  many  suggestions  in  the  deter- 
mination of  these  fossils. 

SACKENIA  ARCUATA. 
I'l.  5,  Figs.  3,  4,  12,  13. 

Sackenia  arcuata  Sctulil.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  Ill,  754-755  (1877) ;    in  Zitlr),  Hamlli.    <1. 

PaliBont.,  I,  ii,  811,  Fig.  1088  (18*5). 

This  species  is  represented  in  part  by  a  female  specimen,  more  than 
usually  well  preserved.  The  body  is  pale  testaceous;  the  wings  wholly 
hvaline,  lint  the  veins  faint  testaceous;  the  antenna;  are  a  little  longer  than 
the  head  and  thorax  together,  very  slender,  of  the  color  of  the  thorax:  the 
ba>al  joints  are  snbglobular,  slightly  broader  than  long,  the  remainder  twice 
as  long  as  broad,  and  beyond  the  middle  of  the  antennas  slightly  monili- 
form.  In  the  wings,  the  base  of  the  hinder  cell,  using  Winnertz's  terminology, 
lies  within  the  base  of  the  upper  discal  cell,  both  being  nearer  the  base  of 
the  wing  than  the  middle  transverse  vein,  while  the  base  of  the  middle  dis- 
cal cell  is  far  outside  of  either  of  these,  near  the  center  of  the  wing.  The 
costal  vein  appears  to  terminate  where  the  cubital  reaches  the  margin,  and 
the  axillary  vein  nearly  or  quite  reaches  the  bonier.  The  legs  are  partly 
detached,  and  the  basal  portion  of  the  front  pair  obscure,  but  it  look*  as 
though  the  front  tarsi  were  about  three  times  as  long  as  the  front  tibiae, 
which  is  hardly  probable. 

Length  of  lio.lv.  f>.i:.Y"";  antenna?,  'lmm ;  win^s,  I. •_'.">""":  hind  femora, 
:;""";  hindtibiie.  2min;  hind  tarsi.  2.4 ;  fore  tarsi,  L' 
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A  second  specimen  of  the  same  species  is  similarly  preserved,  but 
liicks  the  wings.  The  legs,  however,  are  better  preserved,  and  show  a 
pair  of  apical  spurs  to  the  tibi;e.  The  antemue  are  imperfect,  but  the  pro- 
boscis is  seen.  The  length  of  the  curved  body  is  a  little  more  than  5.5""". 
The  legs  are  detached  and  confused,  so  that  it  is  impossible  to  separate  the 
middle  and  hind  legs ;  one  leg  (a  front  leg,  to  judge  from  its  length)  has  the 
following  measurements:  femur  1.2""",  tibia,  1.4mm,  tarsi  1.7""";  another 
(probably  a  hind  leg):  femur  2.1  ('0'"'",  tibia  2.25""",  tarsi  1.7.0""";  another 
(probably  the  opposite  of  the  same):  tibia  2.25""",  tarsi  1.75""".  Appar- 
ently, all  the  tarsi  are  broken.  The  tibial  spines,  both  in  this  and  the  first- 
mentioned  specimen  are  delicate,  and  a  little  more  than  half  as  long  as  the 
thickness  of  the  tibia-. 

Chagrin  Valley,  White  River,  Colorado.  Two  specimens.  (W. 
Denton.) 

SACKENIA  ?  sp. 
PI.  5.  Fig.  50. 

Another  and  far  smaller  species  of  Sackenia  seems  to  be  indicated  by 
the  imperfect  fragment  of  a  wing  and  an  obscure  body.  The  third  longi- 
tudinal vein  is  wrongly  drawn  as  if  united  to  the  second  instead  of  to  the 
fourth.  The  common  stem  of  the  latter  is  joined  to  the  second  very  shortly 
before  their  union,  this  being  effected  nearer  the  base  of  the  wing  than  in 
S.  arcuata. 

Length  of  bod  v,  2""";   probable  length  of  wing,  1.6'"m. 

Fossil  Canon,  White  River,  Utah.  One  specimen,  No.  33°  (W.  Den- 
ton). 

SACKENIA  sp. 

Sackenia  sp.  Sciuld.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr.,  IV,  750  (1878). 

A  specimen  of  Mr.  Richardson's  collection  represents  a  species  of 
Mycetophilidse  apparently  belonging  to  this  genus,  so  far  as  can  be  deter- 
mined. It  closely  resembles  Sackenia  arcuata  from  the  White  River  shales, 
but  differs  from  it  in  its  smaller  size  and  in  possessing  a  proportionally 
larger  and  more  arched  thorax  ;  the  legs  also  appear  to  be  shorter.  Besides 
the  body  and  (indistinctly)  the  antennae  and  legs,  only  the  upper  portions  of 
the  wings  remain,  consisting  of  the  costal  margin  and  first  and  second  longi- 
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tiuliiiiil  veins,  with  tin-  en  is-;  \i-in  miitiii'j  tin-in  :  these  wholly  agree  with 
the  same  feature*  in  S.  ar.-uata,  excepting  that  the  second  longitudinal  vein 
terminates  a  little  higher  up. 

Length  of  body,  3.7:')""":   of  wings,  2.9min. 

Green  li'iver.  \\'voming.     One  specimen,  No.  7  (F.  C.  A.  Richardson). 

ANACLIN'IA    Winner!/.. 

ANACLINIA  ?  sp. 
PI.  9,  Fig.  IL'. 

Another  specimen  undoubtedly  to  be  referred  to  the  Mycetophilidse  is 

figured  in  I'l.  }>,  Fig.  1_,  but  the  fragment  of  the  wing  preserved  is  so 
obscured  by  the  overlying  legs  that  a  nearer  determination  is  impossible. 
It  seem>.  however,  to  fall  in  the  neighborhood  of  Anaclinia  or  Grnoriste,  but 
tin-  weaker  parts  of  the  neuration  and  the  origin  of  the  veins  are  so  obscure 
that  no  closer  determination  can  be  made.  The  first  longitudinal  vein  is 
louder  than  usual,  reaching  to  beyond  the  tip  of  the  wing,  and  tin-  termina- 
tion ot  the  second  is  aliout  midway  between  that  of  the  first  and  that  of  the 
third.  The  autiMin;e  are  moderately  slender,  about  as  long  as  the  thorax 
with  cylindrical  joints  about  twice  as  long  as  broad. 

Length  of  body,  2.6""";   wing,  2.1 mm. 

(ireen  River,  Wyoming.     One  specimen,  No.  6G  (Prof.  Leslie  A    I. 

SCIOIMIILA   Meigen. 

SCIOPIIILA    HYATTII. 

I'l.   Id.   Ki^.  C,. 

Some  fragments  of  le^-.  and  one  wing  ;n-,.  a]]  that  remain  of  the  single 
specimen  of  this  species.  Mo~t  ot' the  neuration  of  the  wing,  and- especially 
of' the  more  important  portions,  can  be  made  out,  but  an  error  occurs  in  the 
drawing,  in  the  oini-sion  of  the  brachial  vein,  characteristic  of  this  ^roiip 
<>f  M  \  Cetophilidffi.  The  species  is  peculiar  in  that  the  auxiliary  vein  beiid- 
downward  and  terminates  on  the  radius  above  tin-  middle  cell,  showing  n<> 

branch  to  the  costs.      The  radius  terminates  far  out   toward  the  tip  of  the 

wing.      The  middle  cell  is  v  than  twice  as    long  as  broad.      Tin-  cubitus 

terminate^  at  the  extreme  win^-tip:    the  stalk  of  the  upper  di-coidal  \i-in  is 
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short,  not  more  than  half  as  long1  as  the  middle  cell  (here  again  the  plate 
is  inaccurate),  and  the  lower  discoidal  vein  forks,  apparently,  before  the 
base  of  the  upper  discoidal  stalk,  but  this  point  is  obscure ;  the  brevity  of 
the  latter  is  remarkable  for  a  Sciophila. 

Length  of  wing  (estimated),  5.5nim;  breadth,  2inm. 

Named  for  my  learned  friend  and  comrade,  Prof.  Alpheus  Hyatt,  of 
Cambridge. 

Green  River,  Wyoming.     One  specimen,  No.  99  (Prof.  L.  A.  Lee). 

DIADOCIDIA  Ruthe". 

DlADOCIDIA  ?    TERRICOLA. 

PI.  10,  Figs.  10,  11. 
Diadocidia  f  terricola  Sciuld.,  Bull.  U.  S.  Geol.  Geogr.  Sure.  Terr.  IV,  750  (1878). 

This  species  is  founded  upon  a  single  wing  found  by  Mr.  Richardson, 
.differing  to  such  a  degree  from  Diadocidia  that  I  place  it  here  only  because 
the  only  other  reasonable  course  would  be  to  refer  it  to  a  new  genus,  which 
would  necessarily  be  conjectural,  from  the  imperfection  of  the  fragment. 
If  a  transverse  vein  exists  in  the  middle  of  the  wing,  it  must  unite  the 
fourth  longitudinal  vein  with  the  second,  and  not,  as  in  Diadocidia,  with  the 
third.  The  wing  itself  is  shaped  much  as  in  Diadocidia,  and,  at  least  near 
its  costal  border,  is  covered  with  fine  hairs  arranged  in  rows  parallel  to  the 
course  of  the  neighboring  veins;  one  of  these  rows  in  the  costal  cell  is  so 
distinct  as  to  appear  like  a  vein  parallel  to  and  lying  within  the  auxiliary 
vein.  The  auxiliary  vein  terminates  in  the  costal  margin  far  beyond  the 
middle  of  the  wing,  a  feature  apparently  unknown  in  Mycetophilidse ;  the 
first  longitudinal  vein  terminates  only  a  little  farther  beyond,  and  as  in 
Diadocidia  there  is  no  transverse  vein  connecting  them ;  the  second  longi- 
tudinal vein  terminates  a  little  above  the  apex  of  the  wing,  curving  down- 
ward at  its  extremity  and  apparently  surpassed  a  little  by  the  marginal 
vein ;  the  third  longitudinal  vein  originates  from  the  second  at  only  a  short 
distance  before  the  middle  of  the  wing,  and  soon  forks,  or  at  about  the 
middle  of  the  wing;  the  fourth  longitudinal  vein  is  perhaps  connected  with 
the  second  at  the  point  where  it  parts  with  the  first  by  a  cross-vein  perpen- 
dicular to  the  costal  margin ;  at  least,  it  is  elbowed  at  this  point,  its  basal 
portion  running  parallel  to  the  costal  margin  to  the  fifth  longitudinal  vein, 
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\vliidi,  beyond  this  point,  has  a  ^cntlc  sinuous  course,  and  diverges  rather 
strongly  from  the  fourth;  the  sixth  vein  can  not  be  traced,  although  the 
axillary  field  is  broad,  very  much  as  in  I  Madoeidin,  and  the  inner  margin 
distinct 

Probable  length  of  wing,  3.6rain;  its  breadth,  1.45""". 

<Jreen  River,  Wyoming.  One  specimen,  No.  125  (F.  C.  A.  Rich- 
ardson). 

MYCETOPHILID^E  spp. 

I'l.  10,  Fig.  12. 
Scndil.,  Hull.  U.  S.  Geol.  Geogr.  Surv.  Terr..  IV,  750-751  (1878). 

Three  other  species  of  Mycetophilidae  occur  among  the  specimens  col- 
lected by  Mr.  Bowditch  and  invself  at  Green  River,  Wvoming.  but  t  hex- 
are  indeterminable  from  their  fragmentary  condition.  One  of  them.  No 
11.  ">4  (PI.  10,  Fig.  12),  has  indeed  the  remnant  of  a  wing,  but  the  portion 
of  the  venation  preserved  is  only  sufficiently  characteristic  to  enable  us  t.. 
juduv  that  it  belongs  in  this  family  The  thorax  is  strongly  arched,  and  the 
full  and  tapering  abdomen  indicates  a  female.  The  head  is  gone. 

The  thorax  and  abdomen  are  3..r>mln  long,  and  the  wing  prohablv 
3"""  long. 

Another  of  them,  from  the  same  place,  No.  4114,  has  a  portion  of  the 
base  of  a  wing  in  which  the  forking  of  the  fifth  and  sixth  longitudinal 
veins  is  verx  dose  to  the  base,  as  in  Sackenia,  but  nothing  more  can  In- 
said  concerning  it:  the  thorax  is  very  globular  and  the  abdomen  short. 

Length  of  thorax  and  abdomen,  3.(>5""". 

The  third'  species  is  represented  by  two  specimens  on  one  stone  (N<> 
t'Jo.V)  which  came  from  the  high  buttes  opposite  Green  River  Station,  and 
is  the  only  tly  which  had  the  slightest  value  found  in  four  days'  search  at 
that  spot.  <  )ne  of  the  specimens  is  a  pupa  and  the  other  an  imaLT".  appar 
ently  of  the  same  species  and  distinct  from  either  of  the  preceding,  \\ilh  a 
longer  thorax  and  slenderer  abdomen,  provided  with  large  ovate  anal  lob---. 

Length  of  thorax  and  abdomen,  5°"". 


(iOO  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

Family   CECIDOMYID^E  Westwood. 

LASIOPTERA  Meigen. 

LASIOPTERA  KECESSA. 

PI.  5,  Figs.  29-31. 
Lanioptera  recessa  Scudd.,  Bull.  U.  S.  Geol.  Geogr.  Surv.  Terr..  Ill,  745-746  (1877). 

A  single  specimen  of  ;i  minute  fly,  with  the  antennae'  perfect,  the  body 
preserved  on  a  side  view,  with  parts  of  the  legs  and  the  wings  folded 
together  over  the  back,  raised  from  the  body.  The  head  is  moderately 
large  and  appears  to  be  a  little  narrower  than  the  thorax.  The  antennae 
show  fourteen  joints,  without  counting  the  basal  joint,  and  perhaps  one  or 
two  more  next  the  base,.  where  the  antennae  are  parted  ;  the  joints  are  sub- 
moniliform,  slightly  broader  than  long,  subequal  ;  the  last  joint  subconical, 
twice  as  long  as  broad.  The  wings  show  a  principal  vein,  which  strikes 
the  costa  about  the  middle,  and  apparently  another,  striking  the  costa  half- 
way between  this  and  the  tip,  a  feature  which  does  not  accord  with  the 
structure  of  the  Cecidomyiche  generally  ;  but  the  wing  at  this  point  is  very 
obscure,  so  that  the  appearance  may  be  accidental.  The  legs  are  appar- 
ently about  as  long  as  the  body  and  rather  slender. 

Length  of  body,  1.4"'m;  of  antennae,  0.6""";   wings,  I"11". 

White  River,  near  the  Colorado-Utah  boundary.  One  specimen.  (W. 
Denton.) 

LITIIOMYZA  Scudder  (A/0o?, 


Lilhomyza  Scmld.,  Bull.  U.  S.  Geol.  Geogr   Surv.  Terr.,  Ill,  746  (1677). 

Ocelli  present.  Antennae  nine-jointed,  scarcely  longer  than  the  tnorax, 
the  first  joint  cylindrical,  the  remainder  submonilifonn,  ovate,  about  twice 
as  long  as  broad,  minutely  and  sparsely  pubescent.  Wings  resembling 
those  of  Anarete  in  neuration,  but  differing  considerably  in  shape,  being- 
broadest  beyond  the  middle  and  tapering  toward  the  base.  The  first  longi- 
tudinal vein  extends  beyond  the  middle  of  the  wing  ;  the  auxiliary  vein  runs 
close  beside  the  first  longitudinal  vein,  but  only  half  as  far,  terminating 
independently;  the  second  longitudinal  vein  extends  to  the  tip  of  the  wing, 
curving  downward  in  the  distal  part  of  its  course  :  the  third  longitudinal 
vein  forks  as  in  Anarete,  but  the  independent  or  fourth  longitudinal  vein 


DII'TKKA      (   i:cll>OMVII).E. 

beneath  it  in  Anarete  is  absent  from  Lithomyza.     The  tibiic  are  destitute  of 
spurs,  but  furnished  with  a  posterior  row  of  slight,  recumbent  spines. 

LITHOMYZA  CONDITA. 

I'l.  5,  Figs.  34-36. 

Utloimyzacondita  Scucld.,   Hull.  IT.   S.G«oL  'i.-cigr.   Surv.  Terr.,   Ill,   746(1877);  in  Zittcl,  Hanilh.  <1. 

Palieont.  I,  ii,  812,  Fig.  1089  (1SS5). 

b'epresented  by  a  single  specimen  in  an  unusually  perfect  condition, 
although  somewhat  indistinct.  The  joints  of  the  antennae  are  diHimlt  to 
determine,  but  with  little  doubt  are  nine  in  number:  although  short,  they 
are  not  so  abbreviated  as  in  Anarete,  the  joints  being  twice  as  Ion-  as 
ln-o;id  :  toward  tin-  tip,  they  grow  smaller.  The  legs  are  long  and  bristly. 
The  fork  of  the  third  longitudinal  vein  is  at  the  center  of  the  wing,  and 
nearer  the  base  than  the  extremity  of  thy  first  longitudinal  vein.  There  is 
:i  taint  indication  of  a  transverse  vein  between  the  first  and  second  longi- 
tudinal veins,  about  midwav  between  the  fork  of  the  third  longitudinal  vein 
and  its  .>eparation  from  the  second.  There  is  also  a  faint  and  very  doubt- 
ful indication  of  an  oblique  cross-vein  just  beyond  the  transverse  vein  men- 
tioned, running  from  the  lir-i  longitudinal  vein  to  the  costa. 

Length  of  body,  2.7""";   of  antemiiC,  0.75""";   of  wings,  2""":    tore  1> 

0.7(1) :     middle    legs,  2 ;    hind   logs,    2.4""";    hind    tibia',    0.56 :     hind 

tarsi,   1.2S""". 

Chagrin  Valley,  White  River,  Colorado.    One  specimen.   (  \V. 


LEPII^OPTERA.    Linne. 

No  Lepidoptera  have  as  yet  been  found  in  the  American  Tertiaries, 
excepting  at  Florissant.  The  butterflies  have  been  described  in  the  Eighth 
Annual  Report  of  the  U.  S.  Geological  Survey  and  the  heterocerous  mem- 
bers will  be  discussed  at  another  time.  Here  there  is  place  only  for  the 
single  species  accidentally  figured  with  the  Trichoptera. 

Family  TINEID^E    Leach. 

Tineida?  are  not  rare  in  amber,  Menge  having  in  his  collection  sixty- 
nine  specimens,  of  which  one  was  a  caterpillar  and  two  were  pupae,  but  they 
have  not  been  studied.  Gravenhorst  also  mentions  a  Tinea  in  amber,  and 
Presl  describes  one  species.  Germar  long  ago  figured  a  large  Ypsolophus 
from  the  Rhenish  brown  coal,  and  Heyden  from  the  same  beds  figures  the 
larval  mine  of  a  Nepticula.  Finally,  Kawall  described  a  Tineites  from 
"  Bergkrystall  "  at  Ufalei  in  Siberia.  The  single  species  here  found  may 
be  referred,  at  least  provisionally,  to  Psecadia,  and  though  smaller  than 
Gennar's  Ypsolophus,  is  a  large  insect  (for  this  family),  resembles  it  not  a 
little,  belongs  to  the  same  group,  and  is  remarkably  preserved. 

PSECADIA  Hiibner. 

To  this  group  I  temporarily  refer  a  remarkably  well  preserved  moth, 
which  may  very  properly  be  better  relegated  to  a  distinct  genus,  on 
account,  in  part,  of  the  brevity  of  the  first  antennal  joint.  Its  close  rela- 
tionship to  Psecadia  and  Depressaria  can  hardly  be  contested,  though  the 
neuration  can  not  be  traced.  It  is  a  large  tineid,  like  those  of  these  two 
groups,  and  it  is  tolerably  plain  that  Germar's  Ypsolophus  insignis  is  nearly 
related ;  an  interesting  fact,  since  the  single  fossil  species  of  Tineidse 
fairly  known  in  Europe  is  thus  found  to  be  closely  related  to  the  single 
species  known  in  America. 

G02 
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I'-l.r.M'IA    MORTKKLLA. 
IM.  15,  I-Mtfs. 


A  single  specimen  has  been  found  with  its  reverse.  The  insect  is  pre- 
served lying  upon  its  side,  ami  though  the  neiiration  can  not  be  seen  from 
the  wing  having  l)een  heavily  scaled,  the  whole  of  the  antemue  and  ni"M 
(if  the  palpi,  tongue,  and  legs  are  well  preserved.  The  palpi  are  closelv 
recurved  over  the  head,  the  middle  joint  apparently  of  about  the  same 
li  nutli  as  the  apical  joint,  compact  but  heavily  clothed,  appressed  to  the 
front,  reaching  the  summit  of  the  eye,  the  apical  joint,  very  slender  and 
pointed,  directed  at  last  backward,  reaching  the  back  of  the  head  Antenn:e 
t'ullv  two-thirds  as  long  as  the  wings,  slender,  naked,  gentlv  tapering.  the 
basal  joint  stout,  rounded  apically,  not  over  twice  as  long  as  broad,  the 
succeeding  joints  uniformly  cylindrical,  about  twice  as  long  as  broad.  trans- 
versely snlcate  in  the  middle,  as  if  made  of  two  subjoints,  relative!  v  a  little 
longer  near  the  middle  of  the  antenna-  than  at  the  two  extremities,  tin-  - 
oml  joint  three-fourths  tin;  diameter  of  the  first  and  onlv  as  long  as  broad. 
Tongue  at  least  as  loiii:  as  the  middle  femora,  with  no  sign  of  summation 
at  the  base  anteriorly.  \Vings  fullv  three  times  as  long  as  broad,  the  apex 
roundly  but  acutely  angulate,  all  heavily  squamate.  It  is  dillicult  to  make 
out  what  the  markings  may  have  been,  but  it  would  appear  that  the  win^s 
were  LM'i/./.ly  with  an  interrupted  series  of  small  darker  spots  along  the 
proximal  half  of  the  costa,  and  another  series  down  the  middle  of  the  \\ing 
on  its  distal  half.  The  legs  are  not  very  long,  the  fore  le--,  >.nne\\hat 
shorter  than  the  middle  pair  and  much  slenderer,  the  tarsi  considerably 
shorter  than  the  femora,  and  fnllv  as  much  longer  than  the  short  tibia. 
The  middle  legs  are  very  much  shorter  than  the  hind  pair,  the  tibia  and 
tarsi  ot  eipial  length  and  each  about  three-fourths  as  long  as  the  broad 
femur;  the  tibia  armed  apically  with  a  pair  of  excessively  long  spurs.  The 
hind  legs  can  not  be  fully  determined,  but  the  tarsi  are  about  twice  as  Lui^ 
as  the  middle  tar>i,  and  the  double  series  of  tibial  spurs  as  Inn--  as  tho-e  «\ 
the  intermediate  tibia'. 

Length    of   body,    1  •_'.."•'  .....  :    wings,    lll.-J1""1:    probable   spread   of  \\i: 
•J.Y"1";   length  of  antenna',  s""":   tore  femora,  I"""1:   tibi.-e,   1  tarsi,   1  1 

middle  fe  .....  ra,  •_'.:;""";    tibia-.   1.7")  .....  ;    tarsi.   I.7.">  ......  :    hind  tarM.  ;!..'>""". 

Florissant.      <  >ne  specimen.  No-    >  IM>  and  :'• 


Tribe   TEREBR^L^TTIA    Latreille. 

Family  TENTHREDINIDvE  Leach. 

TAXONUS  Dahlbom. 

TAXONUS  NORTONI. 

PI.  10,  Figs.  26,  27. 

A  fairly  preserved  specimen  and  its  reverse,  showing-  a  dorsal  view 
with  most  of  a  front  wing,  but  neither  legs  nor  antennae.  The  head  find  tho- 
rax are  dark,  unusually  dark  for  specimens  on  this  stone,  but  the  abdomen  is 
much  lighter,  almost  uniformly  so,  but  showing  the  sides  a  little  duskier.  The 
veins  of  the  wings  and  the  stigma  are  uniformly  dusky.  The  first  discoidal 
cell  is  almost  uniformly  rhombic,  the  cross-vein  separating  it  from  the  sec- 
ond discoidal  cell  being  unusually  long.  The  first  inner  apical  nervure  falls 
exactly  below  the  middle  of  the  first  discoidal  cell  and  the  lanceolate  cell 
has  a  strongly  oblique  cross  nervure  terminating  opposite  the  inner  end  of 
the  same  discoidal  cell. 

Length  of  body,  7.5m'" ;  breadth  of  thorax,  2.5""" ;  length  of  wing,  7mm 
Green    River,   Wyoming.     One    specimen,    Nos.   22    and    140   (Prof. 
L.  A.  Lee). 

Family  CHALCIDID^E  Walker. 

DECATOMA  Spinola, 

DECATOMA  ANTIQUA. 

Pi.  10,  Figs.  20?,  31. 

Decatoma  antiqua  Soudd.,  Bull.  U.  S.  OeoL.Geogr.  Surv.  Terr.,  IV,  749  (1878). 

On  the  same  stone  as  Lystra  richardsoni,  but  at  a  slightly  higher  level, 
is  a  minute  chalcid  fly.     The  wings  are  lacking,  but  the  whole  of  the  body 
is  preserved,  together  with  the  antenna;.     The  head  is  large,  arched,  and 
coi 
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otherwise  well  ronuded,  the  tan-  tapei-iii'.;-  below,  the  eyes  large,  deep.  \vitli 
tlii-ir  inner  border-;  nearly  paral'el,  leaving  an  equal  front;  the  base  of  the 
antenna'  c;in  not  1)0  made  out,  but  beyond  the  long  basal  joint  are  six  nearly 
eipial  quadrate  joints,  increasing  very  slightly  indeed  in  size  away  from  the 
head,  scarcely  so  long  as  broad,  the  spiral  joint  subconical,  scarcely  longer 
than  the  penultimate.  Thorax  compact,  globose,  minutely  granulated  like 
tin-  head;  the  abdomen  also  compact,  arched,  the  tip  rounded;  beyond  it 
the  ovipositor  extends  very  slightly,  apparently  by  pressure. 

( >u  another  stone,  collected  bv  Mr.  Richardson,  is  pretty  certainly 
aiiotln  •!•  specimen  of  this  species,  in  which  the  abdomen  is  distorted  by  piv-- 
nre  ;  the  abdomen  shows  this  by  the  rupture  of  the  integument,  and  the 
re>:ilt  is  an  apparently  slenderer  abdomen  :  it  is  also  a  female,  with  exactly 
the  SIMP-  parts  preserved,  with  the  addition  of  the  other  antenna;  but  both 
antenna-  are  more  obscure  than  in  the  other  specimen,  especially  at  the 
apex  ;  they  appear,  however,  to  enlarge  more  rapidly  and  may  be  clavate 
at  the  tip,  in  which  case  the  insect  can  not  be  the  same. 

Length  of  body,  (of  No.  4076),  1.85""";  of  abdomen,  O.f)5m"' ;  of 
antenna-  beyond  basal  joint,  0.4mm :  width  of  penultimate  antenna!  joint, 
n. 1 1 1 ;,""". 

(ireen  River,  Wyoming.  Two  specimens,  Xos.  407'!  S.  II  Scmlderi. 
86  F.  C.  A.  Richardson). 

Family  BRACONIDyE  Haliday. 
CALYPTITKS  Scudder. 

Caly/itUe*  Scudd.,  Rep.  Progr.  Gcol.  Siirv.  Can.,  1871MS77,  270  (1878). 

This  name  is  proposed  for  a  genus  of  fossil  BraconidiP,  which  seems  to 
be  di.Minct  from  any  described  liviuir  forms.      It  is  related  to  Calvptus.  Imt 
ilillers  from  it  in  tlie  neuratiou  of  the  front  wings,  mainly  in   the  short: 
ot  the  tirM  >nlimedian  cell,  the  division  between  which  and  the  second  >ub- 
mediaii  cell  lies  much  beion- the  lower  extremity  of  the  first  m.-drm  cell: 

and  still  more  in  the  shape  and  position  ot' the  lir>l  Mihcostal  and  second 
median  cell>:  the  vein  which  separates  them  is  in  Mrai^hf  continnitv  \\'iih 
that  separating  the  second  -i|l>co-tal  and  third  median  c.-U>.  80  that  tin-  -ub- 
costal  cell-  and  the  median  ce||>  lie  in  parallel  lines  almi"-  the  loii"'er  di  im 

I  ~"  ~" 
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eter  of  the  wing  ;  the  second  median  cell  is  scarcely  more  than  halt'  as  large 
as  the  first  subcostal  cell,  subquadrate,  broadest  below;  the  first  subcostal 
cell  is  angulate,  but  broadly  oval,  its  larger  diameter  along  the  wing  almost 
twice  as  long  as  broad. 

CALYPTITES  ANTEDILUVIANUM. 
PI.  3,  Fig.  32. 

Calyptitea    tiiitediliivianiini   Seudd.,    Rep.     Progr.   Geol.    Surv.    Can.,     1876-1877,270(1878);  in    Zittol, 

Handb.  d.  Pulioont,  I,  ii,  816,  Fig.  1100  (1885). 

Represented  by  a  single  fore-wing  in  perfect  preservation.  It  is  uni- 
formly and  scarcely  infumated,  the  anal  cell  decidedly  fuliginous,  the  stigma 
also  fuliginous  and  centrally  infuscated ;  as  preserved  on  the  stone  the 
veins  are  pale  and  delicately  edged  with  black  and  accompanied  by  a  very 
narrow  and  delicate  infumated  margin,  especially  in  the  basal  and  lower 
halves  of  the  wing;  the  median  vein  does  not  reach  the  margin  of  the  wing 
next  the  anal  excision,  but  bends  and  runs  in  a  straight  course  to  the  outer 
border ;  the  second  median  cell  has  numerous  brief  shoots  from  the  nerv- 
ures  along  its  lower  and  outer  margins,  and  one  is  found  at  the  middle  of 
the  upper  margin  of  the  second  subcostal  cell,  and  another  below  the  mid- 
dle of  the  vein  separating  the  first  and  second  subcostal  cells. 

Length  of  wing,  6'um ;   breadth  of  the  same  beyond  the  costa,  2.1""". 

Quesnel,  British  Columbia.  One  specimen,  No.  7  (Dr.  G.  M.  Dawson, 
Geological  Survey  of  Canada). 

BRACON  Fabricius. 

BEACON  LAMINARUM. 

PI.  10,  Fig.  29. 

Kraron  laminarum  Scudd.,  Bull.  U.  S.  Oeol.  Geogr.  Snrv.  Terr.,  IV,  748  (1878). 

A  single  specimen  and  its  reverse  show  a  body  without  wings  or  other 
appendages.  The  head  is  quadrate,  broader  than  long,  and  nearly  as  broad 
as  the  thorax.  The  thorax  is  subquadrate,  either  extremity  rounded,  about 
half  as  long  again  as  broad,  the  sides  nearly  parallel,  and  the  surface,  like 
that  of  the  head,  minutely  granulated  ;  abdomen  fusiform,  very  regular,  in 
the  middle  as  broad  as  the  thorax,  as  long  as  the  head  and  thorax  -together, 
tapering  apical ly  to  a  point,  and  composed  apparently  of  six  segments. 
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Length  of  body,  2.8  :  of  head.  O.C""";  of  thorax,  O.Xf,""";  of  abdo- 
men, 1.:;.r> :  breadth  of  head,  l.l11"";  of  thorax,  1.2""". 

(iieeii  Uiver,  Wyoming.  One  specimen,  Nos.  41'JI)  and  4197  (S.  II. 
Scudder). 

BUACON    Sp. 
PI.  ;},  F\g.  33. 

limcon  HP.  Scmld.,  R.-p.  Progr.  Gaol.  Surv.  Can.,  1877-1H7*,  177H  (187'J). 

An  insect  apparently  belonging  to  Bracon  or  a  closely  allied  gi-mi 
so  imperfectly  preserved  as  not  to  allow  of  description  ;   both  the  front  wing> 
are  very  imperfect;   the   whole  of  the   body  and   fragments  of  the   legs  are 
preserved. 

The  insect  was  4"""  long,  and  tho  length  of  the  front  wing  about  2.X,r>I"ni. 

Sinnlkameen  River,  British  Columbia.  One  specimen,  Nos.  6'J  and  7N 
i  Dr.  U.  M.  Dawson,  Geological  Survey  of  Canada). 

BRACONID,*:  sp. 
PI.  10,  Fig.  18. 

Probably  belonging  to  this  family  is    the  insect  figured   on  PI.  IK.  |-'ij 
18,  which  represents  a  minute  species  preserved  on  a  partially  lateral,  par- 
tially dorsal  view.     Unfortunately  the  wings  are  nearly  obliterated,   and 
though  the  general  appearance  of  the  insect  is  gained,  it  is  impossible  i-- 
del.  rniine  its  place.     Its  size  and  general  appearance  would  seem   to  indi 
cate  that  it  belongs  here  rather  than   in  the   Ichneumonida1,  and  it  pi -rhap> 
falls  in  the  vicinity  of  Laccophrvs  Fo'rst.  and  of  Macrocentrus  Cress. 

Length  of  body,  3""":   of  antenna1  as  far  as  preserved,  2""":  of  ovipo>i 
tor,  1.:. 

(Jreeii  Kiver,  Wyoming.      One  specimen,  No.  130(Dr.A.  S.  Packard  i 

BKACONIM.K  sp. 
I'l.  in.  Ki-.  L'S. 
I  •>  this  family  rather  than  to  the  Ichneumonida'  aUo  probably  Iteln 

the  specimen  figured  in  I'l.  IK.  Ki_>   -js.  but  of  which,  the  antenna?   ' 

po>ilor  being  the  oid\-  well  |n-e>er\  .-.I  parts,  not  ei gh  reinain>  to  indicate 

an\    affinities  with  certamt\\       Perhaps  it   ma\    tall  neir  MeteorUS. 
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Length  of  body,  4.0""" ;  of  (broken)  antennae,  3mm  ;  of  ovipositor  (base 
wanting),  2  5"'m. 

Green  River,  Wyoming1.     One  specimen,  No.  138  (Dr.  A.  S.  Packard). 

Family   ICHNEUMONID^:  Leach. 
ICHNEUMON  Linne". 

< 

ICHNEUMON  PKTRINUS. 

PI.  5,  Figs.  14,  15. 
Ichneumon petrinus  Scmld.,  Bull.  U.  S.  Geol.  Geogr.  Siirv.  Terr.,  Ill,  743  (1877). 

A  fragmentary  specimen,  preserved  on  a  dorsal  aspect;  parts  of  the 
front  wings,  the  thorax,  and  basal  half  of  the  abdomen  are  preserved.  The 
body  is  blackish  and  the  wing-veins  testaceous;  the  wing,  excepting  the 
fusco-testaceous  stigma,  is  hyaline,  covered  sparsely  with  very  delicate  and 
moderately  long  hairs ;  the  stigma  is  long  and  slender,  the  heaver  main 
portion  about  two  and  a  half  times  longer  than  broad,  the  slender  basal 
extension  as  long  again.  Unfortunately,  the  wing  is  preserved  only  as  far 
as,  but  not  including,  the  areola,  so  that  many  characteristic  parts  are  lack- 
ing; the  second  median  and  first  subcostal  cells  are  united,  the  vein  separat- 
ing them  being  present  only  below,  where  it  is  directed  parallel  to  the 
principal  longitudinal  veins ;  the  vein  from  which  it  springs  is  bent  at  an 
angle  of  about  70°,  so  that  the  part  representing  the  first  subcostal  cell 
tapers  rather  rapidly  in  its  apical  half,  while  its  basal  half  (if  the  cross-vein 
were  continued)  would  be  of  the  same  size  and  shape  as  the  second  median 
cell,  or  a  parallelogram  nearly  twice  as  long  as  broad;  the  vein  separating 
the  first  and  second  median  cells  is  continued  in  a  nearly  direct  line  below; 
the  third  median  cell  is  long  and  rather  slender,  with  somewhat  produced 
angles  basallv.  The  first  segment  of  the  depressed  abdomen  is  fully  half 
as  long  again  as  broad,  increases  a  little  and  regularly  in  size  toward  the 
extremity,  at  its  base  is  about  half  as  broad  as  the  extremity  of  the  thorax, 
and  <it  its  tip  less  than  half  as  broad  as  the  broadest  part  of  the  thorax;  the 
second  segment  is  considerably  larger,  and  also  enlarges  apically,  but  its 
length  is  indeterminate. 

Length  of  thorax,  2. (>""";  breadth  of  same,  1.5""";  length  of  wing  to 
tip  of  stigma,  4.2") ';  breadth  of  base  of  abdomen,  0  .r>""". 

Chagrin  Valley,  White  River,  Colorado.     One  specimen  (W.  Denton). 


HYMENOl'TERA— ICHNRUMONIIXE.  t'.u-.i 

UTIIoTolM'S  gen.  nov.  (A/flo-r,   ropo?). 

This  genus  of  Ichueumonidae  is  undoubtedly  allied  to  Kxyston,  but 
differs  from  it,  as  it  does  from  all  members  of  the  familv  known  to  me,  bv 

•  - 

the  separation  of  the  first,  from  the  second  cubital  cell  liv  a  weak  nervure, 
not  shown  in  the  plate,  which  extends  entirely  across  the  space  usually  left 
open  in  this  family,  though  almost  always  closed  in  the  Braconida-.  It  is 
also  remarkable  for  the  flaring  of  the  apical  cubital  cell.  The  antenna-  are 
shorter  than  the  hodv  and  the  abdomen  has  the  basal  joint  comparatively 
stout,  considerably  enlarging,  and  the  subapical  joints  mure  than  twice  as 
broad  as  long. 

1,1  I MoToKTS    CKESSONI. 
I'l.    in.   KJ-.  L'l. 

The  single  specimen  is  preserved  on  a  side  view  in  which  all  the  parts 
but  the  legs  are  preserved,  but  the  wings  are  somewhat  obscured  by  over- 
lapping. Apparently,  the  areola  is  not  closed  externally,  and  the  outer 
cubital  cell  is  opened  unusually  wide,  while  the  radial  cell  is  exceptionally 
deep  for  its  length  ;  the  parts  below  the  areola  are  obscure.  The  antenna- 
are  moderately  stout,  reaching  to  the  middle  of  the  abdomen,  the  joints 
scarcely  moniliform,  twice  as  long  as  broad.  The  thorax  is  compact  oval. 
The  abdomen  beyond  the  basal  joint  is  as  long  as  the  head  and  thorax 
together ;  the  basal  joint  is  more  than  twice  as  broad  apically  as  at  the  base 
and  less  than  twice  its  greatest  breadth.  The  whole  body,  but  especially 
the  thorax,  is  dark  colored. 

Length  of  body,  4""":   of  antenna',  ;{""";   of  wing,  :')'"" 

Green  River,  Wyoming.     One  specimen,  No.  131  (l>r.  A    S.  Packard). 

K1IVSSA   (iravenhorst. 

K'HYSSA  .MVKMS. 

n.  HI.  \-i.>.  MI. 

Although  -mailer  i!i. in  aiiv  speeies  I  have  noted,  and  much  smaller 
than  im»i  known  to  me,  I  can  find  no  characters  in  this  single  specimen 
which  do  not  occur  in  Uli\>-a,  except  in  the  relative  proportions  of  the  tho- 
rax and  abdomen.  The  -|M-ciineii  is  preserved  on  a  side  view  and  in  a 
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oral  way  shows  everything-  except  the  leg's  ;  but  the  basal  parts  of  the  wings 
are  obscured  on  account  of  their  overlying  the  body,  and  give  the  remainder 
a  foreshortened  look.  The  antenna:  are  tolerably  stout,  a  portion  longer  than 
the  large  thorax  being  preserved,  with  joints  a  little  more  than  twice  as  long 
again  as  broad.  The  thorax  is  large,  massive,  arched,  twice  as  high  as  the 
head,  regularly  ovate,  and  half  as  long  again  as  high.  The  wings  are  toler- 
ably broad,  and  the  neuration  is  obscured  by  the  overlying  of  the  wings 
and  the  crumpling  of  some  of  them  ;  it  shows,  however,  a  long  Hrst  cubital 
cell  separated  from  the  second  by  a  minute  triangular  areola  attached  by 
its  apex  directly  to  the  radius,  with  no  intervening  pedicel,  and  containing 
a  brief,  outward  directed,  recurrent  nervule  emitted  from  the  cubital  vein 
slightly  nearer  the  areola  than  the  outer  discoidal  cell.  The  abdomen  is 
very  obscure,  but  is  certainly  very  short — no  longer  than  head  and  abdo- 
men together — and  appears  not  to  be  broadest  apically,  but  only  a  little 
beyond  the  middle ;  but  this  can  not  be  stated  positively.  The  ovipositor 
is  considerably  longer  than  the  body,  stout  and  straight ;  it  is  densely 
clothed  with  fine,  short,  recumbent  hairs  to  its  very  tip. 

Length  of  body,  8Ium ;  of  thorax,  3.3™" ;  of  abdomen,  4M1U ;  height  of 
thorax,  2.1""";  length  of  wing,  6.251"'"  :  breadth  of  same,  2.25nilu ;  length  of 
ovipositor,  !>""" ;  breadth  of  same,  0.25""". 

Green  River,  Wyoming.     One  specimen,  No.  129  (Dr.  A.  S.  Packard). 

PIMPLA  Fabricius. 
PJMPLA  SAXEA. 

I'l.  3,  Fig.  23. 
Pimplastu-ea  Scudd.,  Rep.  Progr.  Ueol.  Surv.  Can.,  1875-1876,  268  (1877). 

This  species  is  represented  by  a  single  specimen  presenting  a  shattered 
thorax,  the  first  four  abdominal  segments  viewed  from  above,  and  the  front 
wing.  These  abdominal  segments  are  pretty  uniform  and  regular,  rather 
strongly  convex,  pale  testaceous,  with  a  broad,  blackish  fuscous,  basal, 
transverse  band,  occupying  fully  one-third  of  each  segment ;  the  segments 
are  quadrate,  broader  than  long,  and  smooth.  The  raetathorax  is  pale  tes- 
taceous, and  very  delicately  scabrous.  The  wing  is  uniformly  hyaline,  or 
shows  the  slightest  trace  ol'  infumation,  especially  at  the  extreme  tip,  and  is 
uniformly  and  rather  sparsely  covered  with  microscopic  hairs,  averaging 
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d.u4"""  in  length  in  the  third  median  cell,  seated  upon  little  chitinous  annul] 
1 1. DI  is""11  in  diameter ;  the  veins  are  black,  and  the  basal  part  of  the  stigma 
I  >lack,  but  beyond  it  is  dark  fusco-castaneous  ;  the  castaiieous  portion  ( lying 
beyond  the  tip  of  the  first  median  cell)  is  three  times  as  long  as  broad,  ex- 
tending half-way  down  the  upper  border  of  the  first  subcostal  cell  :  the  third 
costal  cell  is  comparatively  narrow  at  tip,  and  the  tip  of  the  wing  is  somewhat 
pointed ;  the  vein  separating  the  areola  or  second  subcostal  cell  from  the 
third  costal  cell  is  partially  obliterated,  and  the  areola  is  rather  small,  sub- 
quadrate,  broadest  at  the  open  side ;  there  is  the  slightest  possible  trace  of 
the  lower  extremity  of  the  vein  separating  the  united  first  subcostal  and 
second  median  cells,  but  the  vein  bordering  the  upper  side  of  the  third 
median  cell  is  perfect  throughout ;  the  vein  separating  the  third  and  fourth 
median  cells  is  gently  curved,  subsinuate  and  partially  obliterated  in  the 
middle. 

Length  of  fragment  of  body,  5.5""" ;  length  of  wing,  .S.7omi"  ;  breadth 
of  wing  beyond  stigma,  2.f»mm  ;  greatest  width  of  third  costal  cell,  0.35mm. 

Quesnel,  British  Columbia.  One  specimen,  No.  iJl  (Dr.  G.  M.  Dawson, 
Geological  Survey  of  Canada). 

PlMPLA  SENECTA. 

PI.  3,  Figs.  29-31. 
Pimpla  tenecta  SciuM.,  Rop.  Progr.  Geol.  Surv.  Cnu.,  187rj-187l>,  2i>S-26a  (1877). 

A  single  specimen  and  its  reverse  show  little  besides  the  greater  part  of 
the  front  wing  and  the  tip  of  the  hind  wing;  crushed  chitinous  masses  rep- 
resent parts  of  the  abdomen,  and  perhaps  of  the  thorax  :  the  wing  is  uniformly 
hyaline,  with  the  slightest  possible  trace  of  infumation  next  the  base,  and 
is  profusely  covered  with  tapering  microscopic  hairs,  averaging  0.01)5"""  in 
length  in  the  third  median  cell,  seated  upon  minute  chitinous  annnli  0.01" 
diameter;   the  veins  are  black,  or  toward  the  tip  and  on  the  hind  wing  c 
taneous,  and  the  stigma  is  dark  testaceous;   most  of  the  stigma  is  broken, 
I. ut  enough  remains  t.p  slimv  that  it  is  apparently  not  >o  broad  as  in  the  other 
species  here  described,  and  it  extends  less  than  half-way  down  the  upper  hol- 
der of  the  first  subcostal  cell  ;   apicallv  the  third  costal  cell  is  comparatively 
broad,  and  the  tip  well  rounded  :  the  vein  separating  the  areola  from  the  third 
costal  eell  is  nearh   obliterated,  and   the  areola  is  rather  small,  and  shaped 
a>  in  P   waxen  :   there  i*  no  trace  whatever  of  the  vein  separating  the  united 
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first  subcostal  and  second  median  cells,  although  the  vein  above  the  third 
median  cell  is  bent  where  it  should  join  it,  as  in  the  preceding  species  ;  the 
snine  vein  is  partially  obliterated  in  the  middle  of  the  portion  below  the  first 
subcostal  cell;  the  vein  separating  the  third  and  fourth  median  cells  is 
strongly  curved,  siibsinuate  and  distinct  throughout. 

Length  of  wing,  8.4""":  breadth  bevond  the  stigma,  2.4'1"" ;  greatest 
width  of  the  third  costal  cell,  0.4""".  Formica  arcana  lies  on  the  same  stone. 

<()iiesnel,  British  < 'olumbia.  One  specimen,  Nos.  Id1'  and  12  ( I  >r.  G. 
M.  Dawson,  Geological  Survey  of  Canada). 

PlMPLA    DECESSA. 
PI.  3,  Fig.  27. 

r«ii}/la  dcueKsa  Scuilil.,  Rep.  Progr.  (Jeol.  Surv.  C'au.,  1675-1876,  269  (1877). 

The  remains  of  this  insect  consist  of  crushed  thorax  and  abdomen,  and 
the  two  wings  of  one  side  of  the  bod}',  superimposed;  upon  the  same  stone, 
at  a  slightly  higher  level,  is  the  specimen  of  Holetina  sepulta.  The  thorax 
and  abdomen  are  entirely  crushed  and  black,  but  the  last  segment  of  the 
latter  bears  the  closest  possible  resemblance  to  the  abdomen  of  the  male  of 
Pimpla  instigator  Fabr.  The  wing  is  uniformly  infumated,  and  the  margins 
of  the  anal  excision  infuscated ;  it  is  covered  very  profusely  with  short 
microscopic  tapering  hairs,  more  irregularly  distributed  than  in  the  other 
two  species  described,  averaging  in  the  third  median  cell  0.03"""  in  length, 
and  seated  on  chitinous  annul!  varying  in  size,  some  being  but  half  as  large 
as  others,  the  larger  ones  measuring  about  0.007"""  in  diameter;  the  veins 
are  black  and  the  large  triangular  stigma  almost  as  dark,  a  little  paler 
toward  either  extremitv  ;  the  stigma  is  about  twice  as  long  as  broad,  and 
extends  more  than  half-way  down  the  upper  border  of  the  first  subcostal 
cell,  the  vein  being  partially  obliterated  beyond  it ;  the  third  costal  cell  is 
rather  narrow  apically,  although  the  tip  of  the  wing  is  pretty  well  rounded. 
The  species  may  readily  be  distinguished  from  those  described  above  by  the 
shape  of  the  areola,  which  is  pretty  regularly  quadrate,  twice  as  long  as 
broad,  and  has  the  vein  next  the  third  costal  cell  obliterated  only  at  the 
ends;  there  is  no  trace  of  the  vein  separating  the  united  first  subcostal  and 
second  median  cells,  and  the  vein  separating  these  cells  from  the  third 
median  cell  is  bent  in  the  middle,  and  nearly  obliterated  in  the  middle  halt; 
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tin'  vein  separating  tin-  tliinl  and  fourth  median  culls  is  strongly  curved, 
not  at  all  .sinuate,  and  slightly  indistinct  at  its  upper  extremity. 

Length  of  fragment  of  body,  8."> ;  length  of  wing.  7.7""":  breadth  ot' 

same  beyond  the  stigma,  2.6""";  greatest  width  of  third  costal  cell,  n.-_>7""". 

nuesnel,  Hritish  Columbia.  One  specimen.  No.  9"  (  I  >r.  *'•.  M.  haw- 
son,  Geological  Survey  of  Canada). 

(il.Yl'TA    (iravenhorst. 

(  il.VPT.V    TKANSVEKSAUS. 
I'l.    III.   Ki«r.  L'.1. 

The  single  specimen  is  preserved  on  a  dorsal  view,  with  the  upper 
right  wing  turned  forward  and  reversed.  The  Making  of  the  stone  in  front 
lias  destroyed  the  antenna-,  no  legs  are  preserved,  and  the  apical  portion  of 
the  abdomen  is  altogether  obscure  ;  no  ovipositor  can  be  seen.  The  general 
disposition  of  the  neuratioii  is  altogether  as  in  all  the  figures  of  Glypta  I 
have  seen,  but  there  are  several  points  in  it  wherein  it  differs  from  all  «•(' 
them.  The  basal  cubital  cell  is  much  less  elongated  than  usual  by  tin- 
comparatively  slight  extension  of  the  apical  portion  of  the  cell  beneath  tin- 
stigma,  consequent  upon  the  brevity  of  the  basal  portion  of  tin-  radius;  the 
basal  discoidal  cell  is  also  unusually  short  and  the  cross-vein  separating 
the  middle  and  apical  discoidal  cells  straight  and  not  x.ig/.ag.  The  eyes  are 
large  and  prominent,  and  by  the  preservation  of  the  specimen  it  is  evident 
that  they  shared  in  tin-  considerable  variegation  of  the  body  by  being  of  a 
light  color  with  a  basal  dark  aunnlus,  next  which  the  head  was  again  light, 
with  a  dark  central  portion  relieved  by  a  posterior  transverse  light  belt 
The  thorax  was  similarly  ornamented,  the  mesothorax  having  dark  sides  and 
a  broad  mesial  light  band  enlarging  posteriorly  ami  anteriorly,  but  divided 
li\  a  middle  dark  line  which  expands  in  front  and  behind  to  a  stripe.  Tin- 
metathorax  is  mostly  light  with  a  mesial  dark  stripe.  The  abdomen  i>  li^lit. 
but  with  the  lateral  prominences  at  the  base  of  the  earlier  joints  peculiar  to 
iJKpla  (hen-  transverse  instead  of  obliquely  longitudinal)  of  a  dark  color; 
the>e  prominence-.  ;nv  largest  on  the  first  and  second  segments,  where  tln-v 
nearly  touch  in  the  middle,  ami  especially  on  the  second  segment,  wln-iv 
the\  are  t\\icr  a-  broad  a>  mi  the  others,  slighth  oblique,  but  director! 
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inward  and  backward  (not  forward)  and  reticulated  as  it'  more  or  less  punc- 
tate in  life.     The  head,  thorax,  and  abdomen  are  of  about  equal  width. 

Length  of  wing,  4.5mm. 

Green  River,  Wyoming.     One  specimen,  No.  70  (Prof.  L.  A.  Lee). 

ECLYTUS   Holmgren. 

ECLYTUS    LUTATl'S. 
I'].  1(1.  Fi^  '24. 

The  single  specimen  is  preserved  on  a  side  view,  with  one  wing  droop- 
ing. A  portion  of  the  moderately  stout  antenna1  is  preserved,  showing  them 
to  be  at  least  nearly  as  long  as  the  body,  and  the  middle  joints  to  be  rather 
more  than  twice  as  long  as  broad.  The  neuration  of  the  wing  is  obscure 
about  and  below  the  region  of  the  areola,  which  appears  to  be  lacking,  the 
direction  of  the  cubital  vein  from  its  extremity  backward  being  toward  the 
angle  of  the  radius  beyond  the  stigma ;  bo  tore  this  junction  the  cubitus  is 
more  curved  than  represented  on  the  plate  ;  the  obscurity  prevailing  in  that 
region  does  not  permit  one  to  see  the  cross-vein  below  the  position  of  the 
areola  with  clearness,  but  there  is  a  faint  indication  of  a  straight  vein  depend- 
ing from  that  point ;  the  separation  of  the  second  discoidal  and  humeral 
cells  is  by  a  straight,  scarcely  oblique  cross-vein  in  direct  continuation  of 
the  vein  above  and  not  shown  on  the  plate.  The  neuration  of  the  hind 
wing  is  exactly  as  in  all  species  of  Eclytus.  The  abdomen  is  evidently 
compressed  laterally,  pediceled  by  the  apically  enlarging  long  first  segment, 
the  remainder  oblong  ovate  on  a  side  view,  most  expanded  beyond  the  mid- 
dle, a  little  more  than  twice  as  long  as  high  ;  ovipositor  scarcely  so  long  as 
the  extreme  height  of  the  abdomen. 

Length  of  body,  3.5""" ;  of  wing,  2.(i5mm  ;  of  ovipositor,  0.65""". 

The  species  apparently  differs  from  those  figured  by  Snellen  van  Vol- 
lenhoven  in  his  Pinacographia  in  that  the  cubital  vein  meets  the  radius  by 
a  union  of  similar  but  reversed  angles. 

(.liven  River,  Wyoming.     One  specimen,  No.  36  (Prof.  L.  A.  Lee). 
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TriU-   A.CULEAT^    r.atr.-illc. 

Family     MYRMICID/E    Lepelletier. 

AI'ILKNOGASTKI;    Mayr. 

APH.KNTK  ;  ASTKR  LONK.KVA. 
I'l.  :?.  \-"\K.  i's. 

.•I/iA(iJ/ioi;<i«/«r  lougirra  Sriulil.,  Rrp.  I'rogr.  (Jnol.  i;en>;r.  Snrv.  Can.,  lH7">-l>f7li,  Uti?  (  1*77  ). 

A  single  very  obscure  and  fragmentary  specimen,  and  its  still  more 
obscure  reverse,  are  the  sole  representatives  of  tliis  species  ;  they  exhibit  a 
crushed  and  confused  mass  of  head,  thorax,  legs,  and  antennae,  and  the  lai 
part  of  a  single  front  wing,  apparently  of  a  male.  The  wing  is  faintly  infumated, 
especially  beyond  the  stigma,  and  the  stigma  itself  is  only  a  little  deeper  in 
tint;  the  wing  is  also  covered  very  sparsely  with  excessively  delicate  and 
very  short  microscopic  hairs.  The  cubital  vein  forks  beyond  the  discoidal 
cell  by  only  one-third  the  width  of  the  latter,  and  both  the  veins  run  to  the 
tip  of  the  wing,  although  very  faintly.  This  cell  is  shaped  exactly  as  in  A. 
berendti  Mavr,  found  in  amber,  and  is  distant  from  the  scapular  vein  hv 
oidy  half  its  width  ;  the  costal  margin  of  the  wing  is  more  convex  beyond 
the  stigma  than  in  the  amber  species  mentioned. 

The  base  of  the  wing  is  lost,  but  its  probable  length  is  7""",  and  its 
greatest,  breadth  is  ±;5"""  ;  length  of  stigma,  O.Snim. 

Quesnel,  British  Columbia.  One  specimen,  No.  .'i.'J  (l>r.  (i  M.  I  Jaw- 
son,  Geological  Survey  of  Canada). 

MYK.MH'A    Lat.vill,.. 

MYUMICA  sp. 
I'l.  in.  Fig.  L'li. 

.Wyrmica  sp.  SrutM.,  Hull.  If.  S.  Ociil.  (it-ojjr.  Snrv.  Terr.,  IV,  74H  (1><78). 

* 

A  >|M-cii's  of  this  family  was  found  at  (Jreen  River,  but  a  specific  name 
is  \vithlirld  in  thf  hope  of  finding  better  material  on  which  to  base  it.  The 
h.'inl  is  rather  small,  circular:  the  thorax  very  regularly  ovate  and  nearlv 
t  \vice  fia  1  1  in  ^  a>  liri  i.nl  ;  the  peduncle  small  and  composed  of  two  adjoining 
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circular  masses,  the  hinder  slightly  the  larger ;  the  abdomen  is  much 
broken,  but  evidently  larger  than  the  thorax  and  pretty  plump  ;  no  append- 
ages are  preserved. 

Length  of  body,  3.3""";  diameter  of  head.  0.4""";  length  of  thorax, 
1.2""11;  width  of  same,  0.7.r>"ini  :  length  of  peduncle,  0.-Jf>""" ;  diameter  of 
anterior  joint  of  same,  0.1"™;  width  of  abdomen,  0.85""";  its  probable 
length,  1.8""". 

Green  River,  Wyoming.  One  specimen,  No.  53  (F.  C.  A.  Rich- 
ardson). 

Family  FORMICID^:  Stephens. 
HYl'OCLINEA  Mayr. 

II YI'OCLINEA    OBLITKRATA. 
I'l.  3,  Figs.  23,  L'«. 

Hi/poclinea  oWlerata  Scudd.,  Kep.  Progr.  Geol.  Ceogr.  Surv.  Can.,  1*75-1*7!',,  at!"  (1877). 

There  are  two  specimens  to  be  referred  to  Hypoclinia,  and  both  are 
very  fragmentary.  One  (No.  X)  consists  of  the  partial  remains  of  the  wings 
of  one  side  overlapping;  the  other  (No.  14)  of  similar  remains,  but  so  faintly 
impressed  on  the  stone  that  some  of  the  veins  can  not  be  traced  at  all,  and 
since  in  all  essential  features  it  agrees  with  the  more  distinct  fragments,  I 
have  considered  it  as  belonging  to  the  same  species,  although  it  is  of  slightly 
greater  size. 

The  essential  portions  of  the  fore  wing  remain,  showing  the  neuration 
to  be  that  of  Hypoclinia;  the  second  cubital  cell  is  triangular,  and  the  vein 
which  marks  its  outer  limit  arises  from  the  upper  branch  of  the  cubital  vein 
a  little  beyond  the  cross- vein  depending-  from  the  stigma  ;  the  discoidal  cell 
is  of  about  the  same  size  as  the  second  cubital  cell,  and  is  subquadrate,  the 
vein  marking  its  outer  margin  a  little  curved,  and  the  apex  of  the  cell  itself 
separated  by  but  a  short,  space  from  the  base  of  the  second  cubital  cell. 
The  scapular  vein  is  more  darkly  colored  than  the  others,  and  a  faint  fuligi- 
nous cloud  appears  to  surround  the  rather  dark  stigma. 

Length  of  fragment  of  wing,  5mm  :  distance  from  base  of  wing  to  tip  of 
stigma,  4""". 

Quesnel,  British  Columbia.  Two  specimens,  Nos.  !S,  14  (Dr.  (4.  M. 
Dawson,  Geological  Survey  of  Canada). 


IIY.MKNOITI  KA      l<>l;MI<   II'  ('.IT 

Un.MKTnlTM    .M.-iyr. 

I.IOMKTOPI'M    rIX<;n-:. 
I'l.  ">,   Fitf.   I". 

/  ,,,IH,I, ,/iinn  i>ingue  Scinlil.,  Bull.  IT.  S.  (Jeol.  ("leogr.  Surv.  Terr.,  Ill,  74'J-7-|:i  (1*77). 

Tin.;  single  specimen  representing  this  species  is  a  male,  as  the  number 
M| abdominal  segments  show:  lint  tlie  winjrs  are  lacking.  The  in>ect  i- 
viewed  from  above.  Tlie  liead  and  thorax  are  slightly  darker  than  the 
abdomen,  but  otherwise  the  whole  liodv  is  uniformly  fuscous,  somewhat 
darker  than  the  stone.  The  head  is  very  small,  subqiiadrate,  slightly 
broader  behind,  and  the  posterior  angles  nearly  rectangular ;  the  anterior 
margin  of  tin  head  is  broadly  and  pretty  regularly  rounded,  and  the  whole 
head  is  nl'  about  equal  length  and  breadth.  The  thorax  is  very  regularly 
ovati-.  broadest  next  the  insertion  of'  the  front  wings  (traces  of  the  origin  of 
which  can  be  seen),  nearly  twice  as  long  as  broad,  rapidly  tapering  on  the 
metathorav  The  peduncle,  as  seen  from  above,  is  square,  half  as  broad  as 
the  head,  the  hinder  edge  showing  by  its  thickening  that  it  was  probabh 
elevated  at  this  point.  The  abdomen  is  plump,  rounded  ovate,  scarcely  !<•-- 
rounded  posteriori  v  than  in  front,  only  one  quarter  longer  than  broad, 
broader  than  the  thorax,  composed  of  six  segments,  of  which  the  first,  third, 
and  fourth  are  about  equal  in  length,  and  the  second  half  a-  I  in. 

Length  of  whole  bodv,  7.5""":   of  thorax.  H1""  :   breadth  of  same.  l.Hmm; 

.     * 

..f    peduncle,    O.!l""":   of   abdomen,    L'.:!""" :    length    of   hind    femora.   4.:!""": 
breadth  ..fsame,  O.;jfimni. 

i  »n  account  <>t' the  sinallness  of  the  head,  1  venture  to  place  this  in 
in  the  Li'enus  l.inmetopum.  It  has  the  aspect  of  a  Ilypoelinea,  hut  the  I 
i-  MII|\  halt'a>  broad  as  the  thorax. 

fossil  Caflon,  \\'hite  Hiver.  I'tah.      One  specimen.      (  \V.  heiilon 
\  -pecimen  (Von i  iln-en    |,'i\ri-.  of  precisely  the  same  si/e  and  general 
appearance  and  pivtix  certainlv  belonging  to  the  same  species,  is  alstj  \\IHL: 
less  ami   lia-  no  legs  preserved,  but  the  thorax  is  rather  profuse!)   clothed 
\\-itb  exceedingly  delicate  verj   -hurt  hairs. 

|{i\er,   \\  \ \\\<r.      (.hie  specimen.   No    _'i._'     hi      L  S    Packard 
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FORMICA  Linne. 

FORMICA  ARCANA. 

PI.  3,  Fig.  '2-1. 

Formica  arcana  Sciidil.,  Rep.  Progr.  Geol.  Surv.  (.'an..  1875-1876,  'J66-2fi7  (1^77). 

A  single  fragment  of  a  wing,  exhibiting,  however,  all  the  important 
parts  of  the  neuration,  is  to  be  referred  to  the  genus  Formica  (s  str.) 
Pimpla  senecta  lies  on  the  same  stone.  The  discoidal  cell  is  of  medium 
size,  subquadrate,  a  little  broader  below  than  above ;  the  single  closed 
cubital  cell  is  about  three  times  as  long  as  the  discoidal  cell,  being  a  little 
produced  (to  considerably  less  than  a  right  angle)  at  the  tip,  where  the 
transverse  vein,  coming  obliquely  from  the  stigma,  strikes  the  cubital  vein 
exactly  where  it  branches,  forming  a  minute  stigma,  from  which  four  veins 
radiate  almost  symmetrically;  the  wing  is  of  a  uniform,  faint  fuliginous 
color,  the  stigma  of  medium  size,  darkest  along  its  lowest  border,  and  all 
the  veins  dark,  the  scapular  vein  even  black,  and  margined  on  its  apical 
•half  with  testaceous. 

The  wing  is  3"""  in  width,  from  the  anal  emargination  to  the  base  of 
the  stigma,  and  the  tip  of  the  basal  internomedian  cell  is  4.25mm  distant  from 
the  apex  of  the  closed  cubital  cell,  making  it  probable  that  the  entire  length 
of  the  wing  was  nearly  12ram. 

Quesnel,  British  Columbia.  One  specimen,  No.  10a  (Dr.  G.  M.  Daw- 
son,  Geological  Survey  of  Canada). 

LAS1US    Fabricius. 

LASIUS  TERRicrs. 
VI.  10,  Fig.  23. 

Lasiits  Icn-i'its  Soudd.,  Bull.  U.  S.  Geol.  (Jrogr.  Surv.  Terr.,  IV,  747-748  (1878). 

A  single  specimen  obtained  by  Dr.  llayden  at  the  "  Petrified  Fish  Cut," 
Green  River  (alluded  to  in  his  Sun  Pictures  of  Rocky  Mountain  Scenery, 
page  !)8),  is  probably  to  be  referred  to  this  genus,  but  is  in  rather  a  poor 
state  of  preservation.  The  head  is  small  and  rounded,  with  antenna?  shaped 
as  in  Lasius,  but  of  which  the  number  and  relative  length  of  the  joints  can 
not  be  determined  from  their  obscurity;  the  long  basal  joint,  however,  ap- 
pears to  be  comparatively  short  and  uniform  in  size,  being  not  quite  so  long 
as  the  width  of  the  head,  while  the  rest  of  the  antenna:'  is  more  than  half  as 
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long  as  the  basal  joint,  and  thickens  very  slightly  toward  the  apex.  The 
thorax,  preserved  so  as  to  show  more  of  a  dorsal  than  a  lateral  view,  is  coin- 
pact,  oval,  less  than  twice  as  long-  as  broad,  with  no  deep  separation  visible 
between  the  nieso-  and  inetathorax,  tapering  a  little  posteriorly.  The  pe- 
duncle, as  preserved,  is  a  minute  circular  joint,  hut  from  its  discoloration 
appears  to  have  had  a  regular,  rounded,  posterior  eminence.  The  abdomen 
ei  insists  of  live  joints,  is  very  short  oval,  very  compact  und  regular,  and  of 
.1 1  H  nit  the  si/e  of  the  thorax,  although  rounder.  The  legs  are  long  and 
slender,  the  femora  of  equal  size  throughout,  and  all  the  pairs  similar.  Then- 
is  no  sign  of  wings,  and  the  specimen  is  probably  a  neuter. 

Length  of  body,  7.51"1" ;  of  head,  1.4""" ;  of  thorax,  .VJ""" ;  of  abdomen, 
±',t""":  breadth  of  head,  1.1""";  of  thorax,  1. !)""":  of  abdomen,  2.2m"  :  diam- 
eter of  peduncle,  0.55""":  length  of  first  joint  of  antenna-.  1""":  of  rest  of 
.•mtenn;e,  1.G5"""  \. 

Green  River,  Wyoming.     One  specimen,  No.  14HII2  (I)r.  F.  V.  Havden). 

CAMI'ONOTI'S   Mayr. 

CAMPONOTUS  VETI?S. 

I'l.  r»,  Figs,  i,  i*. 

f'amiiniKitim  ri'tus  Sciiild.,  Bull.  1'.  S.  Geol.  Ocogr.  Siirv.  Ti-rr..  Ill,  T-I'J  (1*77). 

A  single  specimen,  very  fairly  preserved,  lying  upon  the  side ;  a  rem- 
irint  of  one  wing  is  left,  and  a  faint  indication  of  the  antenna1,  but  the  1« -u- 
are  wanting.  The  head  has  a  flat  summit,  the  upper  half  of  the  sides  roundly 
protuberant,  the  lower  half  rather  broad,  and  tapering  but  little  ;  the  thorax 
is  long  and  moderately  slender,  compacted  into  a  single  mass,  with  a  low 
an-h.  more  than  twice  as  long  as  high.  The  first  segment  of  the  abdomen 
increases  rapidlx  in  size  posteriorly,  and  has  a  rounded  knob  above  at  its 
hinder  end;  the  abdomen  is  long  and  slender,  composed  of  five  joints,  the 
>eeond  the  largest,  gradually  tapering  to  the  pointed  tip.  It  seems  to  a^n-e 
lieiier  with  Camponotns  than  \\ith  anv  other  genus,  but  has  a  differentlx 
-haped  head  and  first  abdominal  joint,  and  is  smaller  than  the  species  of  thai 
^•enn-i.  ao  thai  it  Is  nnlv  placed  here  provisionally  until  other  and  better 
Specimens  are  obtained 

l,e],M-t|,  of  body,  .;.7.Y""':   <if  thorax,  1.15""":   of  abdomen,  •_'"" 

\\  hite    li'iver.  near  the  (  'olorado-Utah    boundary.      <  hie  specimen  <  \\ 

I  lelltull 
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Family  SPHEGID^E  Westwood. 
DIDINEIS  Wesmael. 

I  )lDINEIS    SOLI  I)KS< 'ENS. 
PI.  Id,   Fig.  30. 

The  body  of  the  single  specimen  known  is  preserved  on  a  side  view 
Imt  partially  dorsal,  and  though  the  antennae,  and  legs  are  destroyed,  the 
wings  are  tolerably  well  preserved.  There  is,  however,  no  sign  of  any  spine 
<>n  the  sides  of  the  metanotum,  the  thorax  here  appearing  to  be  well  rounded  ; 
nor  would  the  abdomen  appear  to  be  so  closely  narrowed  at  the  base  as  in 
Didineis.  The  ueuration  of  the  wings  agrees  very  closely  with  that,  of 
Didineis  lunicornis  Fabr.  sp.,  except  in  the  very  much  larger  size  and  sub- 
triangular  shape  of  the  marginal  cell,  the  width  of  which  is  nearly  one-third 
that  of  the  wing.  The  middle  discoidal  cell  also  is  remarkable  for  its  ex- 
treme length,  being  at  least  three  times  as  long  as  its  basal  breadth.  The 
body  is  not  very  darkly  colored  on  the  stone,  being  of  a  rather  pale  testa- 
ceous tint,  but  the  apical  half  or  less  of  the  abdominal  segments  arc  paler 
than  the  rest. 

Length  of  body,  7""":   of  wing,  5.25""". 

Green  River,  Wyoming.  One  specimen,  Nos.  1«'!2  and  I'lii!  (Dr.  A.  S. 
Packard). 


LIST   OF   SPEC]  KS. 
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SYSTEMATIC  LIST  OF  THE  SPECIES  UKSCIUKKD  IN  THE  PRESENT  WORK,  WITH  REFERENCE  TO  THE 
PLACES  WHERE  THEY  ARE  DESCRIBED  AND  FIGURED  AND  THE  LOCALITIES  AND  HORIZONS  AT 
WHICH  THEY  ARE  ForxD. 

Tl><>  following  abbreviations  are  used  in  tlio  last  two  columns  of  localities :  Q.  =  Quesuel ;  S.  =  Simil- 
kaineen  River;  M.  =  Nine-Mile  Creek;  N.  =  Nicola;  C.  C.  =  Crow  Creek,  Colo. ;  H.  C.  =  Horse  Creek, 
Wyo. ;  T.  C.  =  Twin  Creek,  Wyo. ;  S.  O.  =  Scarboro,  Ontario  ;  P.  K.  =  Port  Kennedy,  Pa. 


Systematic  list  of  species. 

Localities  where  found. 

(ieological 
horizon. 

(iroiiUH,  urni-ra,  and  scenes. 

Page. 

Plate  and 
lignre. 

Florissa  n  t, 
Colo. 

i, 
:, 
> 

5  = 

g£ 
s, 

o 

Wliite  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
•J 

3 

1 
.) 

6 

t 

8 

9 

10 
LI 
12 
L3 
L4 

15 
16 

,, 

In 
9 
211 

MYRIAPODA. 

44 
47 

r>;i 

54 
55 

57 
58 
59 

61 

63 

64 

65 
65 
67 

69 
69 

71 
7H 

74 
75 

11:    I.'. 
(>:  12 

ii:  ae 

X 

x 



Oligocuuo  
Oligocene  

Oligoceue  
do  

ARACHNIDES. 
ACARINA. 
Ixodes  tertiariux         

ARANEIDES. 

SALTIGRADyE. 

Attides. 
Parattus  resurrectus  

X 

x 

Parattus  evocatus  

Parattus  latitatus  ...... 

X 

do  

LATERIGKAH  i  . 
Thomisides. 
Thomisus  resutus  

11:  13 
11:  9 
11:  23 

11  28 

11     22 
11     4 
11      18 
11     24 
11     5 

11:  29,32 

X 
X 
X 

X 

X 
X 
X 
X 
X 

X 

x 

Oligoceno  

Thomisus  defossus.  ... 

do  

TUBITELARI.E. 
Dysderides. 
Se^estria  secessa  . 

Oligocene  

Oligocene  
....do  

Drassides. 

Clubiona  arcana..  .,.  

Clubioiia  latebrosa  

do  

Clubioua  ostentata  .  ..  .4  . 

....do  

Anyphssna  iiiterita  .. 

....do  

Agalenides. 
Titanoeca  ingenna 

Oligocene  
do  

TitaiHvca  hesterua  

RETITELAKI.I;. 
Tkerididcs, 
Aranca  columbise  

2:   1,2 
11  :  3 
11  :  -M 
1  1  :  25.  27 

X 
X 
X 
X 

X 

....      «,». 

... 

Oligoceuu  
do  

Theridium  opertancum  . 

Theridiiini  seclnsum  .... 

do  

Linvphia  rHrnsu  .  . 

...do.. 

TABLES— ARACHNID  ES. 
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In  I  In-  col nmiiM  giving  l)i:greu  of  Uolatioimliip  tin)  following  marks  are  nsuil :  !    =  very  close;  !  =  close 
••ral;   t  =  distant;  t  =  pOHStihlc. 


Fossil  species. 


Existing  species. 


-  •_ 


Nanir  of  Nprcirs.          Wln-n-  fonnil.       lluri/.on. 


-.£• 
i"i 


Name  of  spccioM.  Wbore  living. 


i     I" ntosii  K.  Ot  I!. .. 

•    -        <•:!,( '.lanuln  K.-I5 


Baltic  amber 


Lignrian. 
...do  .. 


('    Mtli-niiatu  K.  A   I!... I do 


r  microphthalmaK.— B do 


.do 
.do 


S.8enocul»ta(Linn.)    Europe U 


Id 

11 
I'.' 
i:i 
II 

K. 


17 
18 
11) 
20 


Tqiuiilrignttatai  II. )    Knrnpn 
...  do i do 


i         ualatum  K.  A  r.      l'..ri  •  .nulior. 

'      T.  liirlnin  K.  A    I'.  .' do  '. 

I..  ' 'In -11:11  Mill  li:i  l\    A    I'.        ..  .do      . 


Lignriiin 
..do  .. 


...do  .... 
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SYSTEMATIC  LIST  OF  THE  SPECIES  DESCRIBED  IN  THK  I'KKSKNT  WORK,  ETC. — Continued. 


Systematic  list  of  species. 

Plate    and 

figure 

11:    11 
11:  MO 
11  :  31 
11:  14 
11  :  21 
11:  a,  17 
11:     7 
11:     C, 
11  :  16 

Localities  where  found. 

horizon. 

iiioups,  genera,  and  specie^. 

Page. 

a 

7-. 

§_§ 

X 
X 

- 

X 
X 
X 
X 

- 

X 

5 

White  River. 

_o 

+3  ^ 

Otlier  locali- 
ties. 

1 
2 

4 

'  ' 

7 
S 
9 
HI 
11 
12 
13 
II 
i:, 

ie 

17 

18 
19 
20 
21 
22 
23 

25 
26 

•J7 
28 
29 
30 

OIU5ITKI   M'M 

77 
78 
79 
-II 
81 
33 
84 
85 
85 
8(5 
87 
88 
89 
89 
89 

94 
102 

112 
113 
115 

115 

118 

120 
121 
122 

do 

Epeirides. 

fin 

Tethneus  hentzii  

ilo 

Tethnens  provectus 

do        ..   .. 

Kprira  nieekii 

do 

do  

Epcira  dflita. 

do 

Kprira  cinefactd 

do 

Epeira  vulcaualis 

do 

11:   15,  19 
11  :      1 

X 
X 

do  

Epeira  sp  

.do   

Epi'ira  sp  

y 

do 

Epeira  sp  .    .  .   . 

do 

Nepbila  penuatipe.s  

11:   la 

Figs.  in  text 
la:   18 

12:   I::,  14 
12:     2 
12:  :i,22 
12  :     (i 
12:  20 
12:   12,17 

5:  51 

12:     5 
12:  4,  10 
12:  7,15,  Hi 

X 

X 
X 

X 
X 
X 
X 
X 
X 

....do  

NEUROPTERA. 
THYSANUEA. 
BAIXOSTOMA. 

Planocephalus  aselloides 

Oliiroceue 

LEPISMATID^E. 
Lepisma  platvmera  

Oligocene  

Oligocene...  . 
....do  

TERMITINA. 
Parotermes  insignis  

Parotermes  hagenii  

Parotermes  fodina*  

....do  

Hodotermes  coloradensis.. 

do  

Eutermes  fossarum  .___.. 

....do...  

Entcrmes  meadii 

..do  

PSOCINA. 
Paropsocua  disjunct  us 

Olijioceiio  (?). 

Oligoceno  
....do  

El'HEMERID.K. 

KphciiHTa  tabifica.. 

X 

X 
X 









l-ijdiemcra  immobilis.    . 

Ephemera  maeileut  a 

....do  

Ephemera,  immicosa  
r.phemcra  interempta 

.... 

.... 





....do  
do  

Ephemrra,  exsucca... 

124 

12:     9 

X 

...do.. 

TABLES— NKUKOl'THHA. 

DlSTKIIIUTION   OF   THK   Sl'KCIES   WITH    WHICH    Tlll'.Y   AltK   COMPARED— Continued. 


Fossil  species. 


-_  — 


Nuuiu  of  species. 


Wliero  t'liiinil. 


Hpri/nii. 


KxiHting 


•-  - 
: 


. 


Nainu  of  spi 


t      T.  |;rallator  Ilent/,. 


Wlieru  living. 


East.  U.  S. 


1 

2 
3 
4 
5 
6 
7 
- 

9 
10 
11 
1-.' 

i:; 
11 
i:. 


16 


E.troBoheliiBertk Rott Aquitauiuu 


X.  plniuipesKoch..    South.  U.S. 


18 
Ui 
'.'0 
21 

•Jl 


II-  inaignu, speotabiliii. 


Turtonian 


.in 40 


626  TERTIARY  INSECTS  OF  NORTH  AMERICA. 

SYSTEMATIC  LIST  OK  THE  SPECIES  DESCRIBED  IN  THE  PRESENT  WORK,  ETC. — Contiuuril. 


Systematic  list  of  species. 

Localities  where  fouucl. 

Hen  logical 
horizon. 

(iron  ps,  genera,  ami  specie's. 

Page. 

Plato  and 

iignre. 

Flori.s  s  a  n  t, 
Colo. 

t^ 

u 

> 

«° 

:? 
£ 

White  River. 

i 

r-'~ 

|f 

n 

Other  locali- 
ties. 

1 

*> 

3 

1 

r> 

ii 

7 
H 
9 

10 
11 
12 

13 

14 
15 

Iti 
17 
18 

I'.i 

2Q 
21 
22 
23 
24 
!>5 

26 
2; 

28 
29 
30 

ODONATA. 
AGRIONINA. 
Dysagrion  fredericii  

130 

KW 

-'    -  >•'.!,  10,  14,  17 

.... 

X 

x 





Oligocene..  .  . 
do 

Dysagriou  packardii     .   ..  .  

132 

134 
135 
136 
138 
139 
140 

143 

144 
145 

14(1 

14'.) 
154 
156 

157 
I.-,- 
160 

162 

164 
166 
170 
170 

6:  1,3,11 
6:  7,  S 
13:  4 
13:   12.  14 

13:   ,-i,!l 
13  :     C, 
13:  10 

13:     1 
13:   15 
13:   11 

6:  4,16 

(4:  5.;,l:i-ii-,.  l»  , 
(     21,23,                ( 

14  :      2 
14:     1 
14:   12 
14:   15 

x 

do      .. 

x 

do 

X 
X 
X 
X 
X 

X 
X 
X 

do 

do 

do 

A<rrioii  exsularis  .  ..  .   . 

.do 

Agrion  telluris          ..       

do 

^ESCnNLNA. 

Oligocene  ..  .. 
...  do 

jEsclina  separata  .  ..  .  .  ... 

JEschna  larvata    .  

do 

LlBELLTJLINA. 

X 

.... 



c.c. 

Oligocene  
Laraniie 

1'LANIPENNIA. 

SlALIXA. 

Corydalites  fecuuduui 

X 
X 
X 
X 

x 

Oligocene.  .  .. 
do 

Inocellia  soiunoletita  

....do  

Inocellia  tmnulata     .... 

do  

Inocellia  eventa 

do    .   ... 

HEMEROBINA. 

14:  3,8 
•2:  7-10 
14:    13,  II 
14  :  !l 

X 

Oligocene.-  .. 
do  

Bothrouaicromus  lachlani   

Q. 

Pahrochrysa  stricto  

X 
X 

x 

Tribochrysa  vetuscula  

do.. 

Tribochrysa  inequalis      ....  . 

do  

Tribochrysa  iinnata 

172 

174 
176 

180 

180 
181 

14:6,7,10,11 
14:  4,5 

X 

y 

x 

do 

1'AXORriH  1  . 

Holcorpa  maculosa 

— 

.... 





<  >ligoci;ne  —  . 
....do  

I'annrpa  rigidu  

TRICHOPTERA. 
HYDROPSYCHIII.VJ. 
Ilvdropsveho  operta  

5:  52,53 
15:   T 

X 

X 

.... 

X 

...... 

...... 

Oligoccno  
(  MigiKviio  
...do.. 

Hydropsylic  niariTii.s  .. 

Polvceutronus  esesus-.. 

TABLES— M.I  i;<»ri  i;uA. 

I  1. 1    1ION   OF   TUB   Sl'KCIES   WITH    WHICH   TlIKY   ARE   COMPARED— Continued. 


FottMil  species. 

Existing  species. 

1  '•  _ 
,  relationship. 

Namu  of  Hiiocit'd. 

Wliero  found. 

Horizon. 

Decree  of 
relationship. 

Nuuiu  of  apeciuti. 

Where  living. 

1 

* 

2 

3 

o 

P.  in.ii-i  M]I.I  ,  Selyn  . 

5 

C 

7 

8 

;i 

II 

.K.  con.it  rirla  Say  .  . 
-•E.  Janata  Say  

Northern  U.  S  .    1° 
New  Eiifjlanil.  .     " 
1  12 

....  ...  ...  

II 

!  1:1 

t 

Cor.vilalimconinliiN. 

Northern  V.  S  .     u 
15 

16 

IT 

18 

:  19 

O.  pict  nn  Ha^eii  

Baltic  amber. 

20 

:i 

•Jl 

, 

. 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate  ami 
figure. 

F  lor  issant, 
Colo. 

Green  River, 
Wyo. 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

15 
16 

17 

IB 

1!) 
20 
21 

•»';> 

23 
24 

25 
26 
•.'7 
28 
29 
30 
31 
32 

33 

HYDUOPSYCHlDvE  —  C'n'd. 

182 
1-:: 
lr-3 

13:  7 

X 
X 

Oljgocene 

do 

1  H-robrocliiis  ra'uiik'iitus    ..... 

X 

do 

1  >ri  oliroclius  a'ternus  . 

184 
184 
185 
L85 

ISH 
18U 

187 
188 
189 
189 
19U 

191 
192 

193 
194 

196 

197 

199 

2li:. 

•JIM; 

2D? 
•jus 
209 
211 
•Jl^ 
213 
214 
214 
214 

•JKi 

X 

do 

Derobrochua  coinmoratus  . 

x 

do 

Derobrochus  marcidus  . 

If)  :     2 
15  :  0,  1C> 
13:  13;  15:4 
15:    10 
15:     1,3. 
15:  11 
15:  13 
15:  14 
15:     9 

15:  15 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

x 

do 

I  >erobrochua  li'iirescens 

do 

Durobroclius  cratera?. 

do 

do 

LeptobrocQUs  luteua  

do 

Mrsol.roi-lius  let  ha-us  ....  

do 

Mrsolirorhns  inibecillus. 

do 

Paladicella  eruptionis   . 

do 

Tiuodes  piiluditrena. 

do 

LEPTOCEKID^E. 
Setodes  portionalis 

Oligoceue.  .  .  . 
do 

Srtodcs  abbroviata  .. 

LlMNOPHILID.E. 

Li  inn  ojihil  ii8  soporatus  

15  :     5 
4:     4 

13  :     3 
13  :     5 
13:     2 

n.    3,  'I.  11,22,23 

1C.:     1 
16:  2,(i,20 
Hi:  10,17 
10:15,  18,21 
ll>  :   14 
Hi:  12 
1C:  19 
l(i:  24 
16:     7 
Hi:  '.»,  13,  1C, 

G:  25 

X 

- 

Oligocene'.  .  .  . 

Iiulnsia  culculosa   .  . 

H.C. 

PlIRYGANIIXE. 

Neuronia  evancsceua 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

.... 

.... 



Oligoceuo  
ilii 

Pbrv".'i  in'H  In  lu'larta. 

Limnopsycho  dispersA  .... 

do 

ORTHOPTERA. 

FOUKICULAKI^E. 

Labiiliininini  t  a  \r  la 



.... 

...••. 

.  -   ... 

Oligoceue  

do 

Labidin'uiiiin  i  lntruiansi 

Laliiiluroiniu  i  inorlalr 

do 

Laliidiiroiiim  i  cominixtiim  

do  . 

do 

l.abidiiroiiiin  i  gilbi'i  ti  

do 

l.:il  iid  iiroin  in  i  rxsu  la  1  11111  

do 

Labidiiromiii  i  lilliophiliim  

do 

Labiriiroiiiiiia  »p  

do 

Laliiiliiroiiiina  iiifcriiuin  

do 

Labiclnroniuia  labens  

do 

BLATTARI2E. 

I'aralatiudin  saussurei  .. 

Y 

Oliirocom'.- 

TAI'.LKS— ol;l  lion K':.\.  •',L".» 

IlIM  Ullir  IION    HI"    llll  WITH    WHICH    TllKV    ARK    (  '•  I  M  r  H:  I  I  >-  <  'nil  t  IMIlfll. 


-|..  .  ,,    - 


-  ; 


Narnn  of  Hpociiw. 


Where  found.      H 


jioeies. 


i.  _= 


N.I  MM-   llf  -|H-I    .'   -. 


7 

I    8 

g 
10 
11 
IS 

1:1 

14 


17 
18 

21 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate  and 
figure. 

+T 

a 

33 

r.  o 

°° 

A 

B 

*i> 

¥ 

0 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 

3 

4 
5 
6 

7 
8 
9 

10 
11 

12 

i:: 

14 
15 

16 

17 

18 

19 

20 
21 
22 
23 
24 

BLATTARI^E  —  Coutinned. 

v. 

217 

218 

219 

221 
222 
223 

224 
225 
2U6 

229 

230 
231 

•->:« 

233 
234 

17:  12 
17:     8 

17:   11 

17:  13 
17:  1-4 
17:  fi 

X 
X 

X 

X 
X 
X 

x 

Oligoceue  
...do  

PHASMIDA. 

Oligocene  

Oligocene  
do       .... 

A.CRIDII. 
TruxalidcB. 

X 

do 

(EdlpodidcB. 

Oligocene 

17:  5 
12  :  H,  !'.» 

17:   14,15 

17:  7 

17:  16,18,19 
17:  9,10 

17:   17 

X 
X 

X 

X 

X 
X 

X 

do 

do 

LOCUSTARI/E. 

Phyllophoridce. 

Oligocene  
Oligooene  

Oligocene--  -. 
....do  

PseudopJiyllidce, 

Conocephalidce, 

Gryllacrididce. 

Oligoceue  
...do  

x 

GRYLLIDES. 

235 
235 
236 

•  242 

245 
245 
247 

"47 

6:  18 
15:  13,21,23 
C:  22 

x 

Oligocene  
..do  

x 

x 

...do  

HEMIPTERA. 
HOMOPTEEA. 

COCCIDJE. 

x 

Oligocene..  .. 

oligoceno  
..do  

APHIDES. 
Apkidintt. 
Cataneura  absens 

x 

x 

18:  1,15-17 

X 

x 

...do  

do  .  . 

I  Irrancon  davisii  .- 

248 

Y 

...do.. 

TABLES— H  KM  I ITKKA.  63 1 

I  i|     I  nil:'  TIOX   OF   THE   Sl'ECIF.S   WITH    WHICH   TlIKV   AUK   COMPARED — CoDtlDlletl. 


1-    I 

Fossil  apecioH. 

Horizon. 

Kxiating  species. 
Name  of  Hpeciea.            \Vliern  living. 

Name  of  xpocieg. 

Whore  foiinil. 

1 
2 

3 

4* 
5 
0 

7 
8 
•J 

10 

11 

12 
13 

14 
15 

17 

ID 

•JO 
-.'1 

24 

t 
t 

O.coDcinniiiii  Si'iniil 
L.oooidontalia  Thom 

•  •rii  I'.  S  .. 

M.  |M  im.-itiis  (i.  &  n.  .. 

Baltic  amber. 

|    :' 

. 

(332  TERTIARY   INSECTS  OF  NORTH  AMERICA. 

SYSTEMATIC   LIST    OF   THE    SPECIES   DESCRIBED   IN   THE   PRESENT   WORK,    ETC. — Continued. 


Systrmuiir  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  specirs. 

,,. 

Plate  and 
figure. 

i  loriss  ant, 
Culo. 

> 

5 

White  River. 

_p 

ll 
K 

Other  locali- 
ties. 

1 
> 
3 
I 
5 
6 
7 
H 

10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 

22 
21 
21 
25 
28 
27 

28 
29 

31 
33 
35 

ApkiAince—ConVA. 

250 
252 

254 
255 
256 

2:  6 

Q 
Q 

X 

x 

Oligocene  
....do  

x 

x 

...  do  

18:  3,5,7,10 

X 

x 

...do  

....do  

257 

258 

x 

....do  ! 

X 

- 

X 

x 

X? 

do 

259 
260 
261 
262 

18:  4 
1-:   19 

....do  

....do  

....do  

x 

...do  

263 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 

x 

do 

264 

264 
265 
266 
266 
267 
268 

269 
270 
272 
272 

18:     8 

do 

do 

do 

18:   11 
18:   14 

..     .          do 

do 

do 

Syclinobrochufl  revivescens  

18:     6 

18:     2 

18:  13 
18:     9 

do  

Schizonewrince. 
Scliizoueuroides  scudderi       

Ainalaucon  lutosus  

....do  

A  1  1  ron  at  us  dorsuosus        

do  

An  con  at  us  1  nick  ton  i      

do  

1  'i  ct  ost  i  "  ma  recur  vuin  

274 
275 

276 

277 

279 
280 
•J-l 
282 
283 

18:  18 

do  

Pterostigtna  ni<rruin  

....do  

PSYLLIDJE. 

Necropsylla  rigida 

12:  11,21 

Oligoceue  
....do  

(  'at  npsylla  pritna                . 

FULGOIUXA. 
Fulgorida. 
Nyctophylax  uhlcri            

19:  11 
lit:     8 

<;:  27 

C:  L'l,  30.  :il  ,  r    l.:i 
7:     2 

X 
X 

1  Mlgorl'llO  

....  do  ....  

Nyctophylax  vi"  il 

Aphana  atava  *  
Apliaiia  rotundipennis  

X 

X 





Oligocene  (?). 
dci 

1  .\    1  i  a  rii'hardsoni 

Lvstra  N-ri  .  , 

V 

...do.. 

TAI'.LKS—HK.MII'TKUA.  033 

III-IICIKI  i ION  OF  THE  Si'KciEs  WITH  wnicii  THEY  AKC  CoHPABXD— Continued. 
Fossil  species.  ies. 


_  ~ 

--  "7 

- 

-   - 

a  .2 
g 


Name  of  Hpecies. 


Wlicro  found. 


'• 


Horizon. 


£  S      Naiin-  of  f-i 


Wlicrp  living. 


8 
9 

•10 
11 
12 
13 
It 
15 

17 
18 
19 

21 


i23 
*» 

I 


31 


.'w 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

Floriss  ant, 
Colo. 

IH 

<0 

>• 

*£ 

P 

5 

t* 
V 

K 

£ 

2 

& 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 
3 

4 

5 
B 
7 
- 
9 
10 
11 
12 
13 
14 
15 
16 

17 

18 

19 
20 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 

Fu  lyorida  —  Cout'd. 
Ful^ora  granulosa 

284 

284 
285 

286 

287 
287 
288 
289 
290 
290 
291 
291 
292 
29-2 
293 
294 

295 
296 

297 

298 

300 
301 
:!01 

:«)-j 
303 
30:! 

6:  35 
7:  1G 
19:     1 

21:   16 

6:  19 
19:  14 

7:  18 

x 

*• 

Oligocene  
do  

X 
X 

do  

Dictyopharida. 

Dictyopliara  bonvci 

Oligocene  

Oligocene  
....do  

Cixiida. 
Cixius  hesporidum 

x 

X 

do  

....do  

X 

....do  

15:     8 

X 

x 

....do  

....do  

x 

....do  

x 

....do  

x 

....  do  

7:  17 
19:   12 

5:  95 
2:  16 

19:   13 
tl:  34 

6:  36,37 

6:  28 
6:  20 

7:     4 
19:     9 

x 

....do  

X 

...do  .  . 

Delphacida. 

Delphax  scnilis                       

x 

Oligocene  ?  .. 

s 

Aciiilifla. 

X 

Oligocene  
Oligoceuo  

Oligocene  
....do  

Eicaniida. 

Ilammapteryx  reticulata 

x 

Flatida. 

Lithopsis  fiiubriata 

x 

Lithopsis  rloii'Mta 

x 

x 

do  . 

JASSIDES. 

x 

Oligoceno  
do  

Tettigonia  priscotincta 

X 

Tettigonia  priscovarieeata 

x 

....do  

Tcttij;orii:i  olitcrla 

304 
305 
305 
30G 
:!0(i 

:to7 

5:  58,59 
5:  HI 
19:  7,21 
19:  18 
21:     1 
19:     5 

x 

Oligocenr 
Oligocene  ?  . 
Oligoceno  
.  .  do  

Bythoscopua  lapidescens 

X 

At;;i  Ilia  lewisii  ... 

X 
X 
X 

y 

Air:illia  llarriila 

Airallia  iii8tail)ilis 

do  . 

Auallia  abstructa.  . 

...do  .. 

TA1JLKS— HK.MI1TKKA. 
OK  TIIK  Si'KciKs  WITH  wincii  Tiii'.v  AUK  COKFABKO— Contiooed. 


FOHHil  Hp<  < 

1  ll  _lc  ,  I.I 

ri'latiu 

Vimi-  (if  Hpituii-H. 

Whi'.rr  fiiiiiul. 

Horizon. 

;  Di'Krou  of 

;  relationship. 

When-  living. 

1 

2 

a 

i 

r. 
0 
i 

s 
u 
in 
11 

12 

M 
15 
Ifi 

IT 
I" 

111 
-.11 
21 

!» 

25 

•-1i 
•f! 

an 
:to 
:v 

. 



o 

t 

Aul.  irrnrntii»(F.).. 
Tclt.  Ix-lln  Walk.. 

0 

• 

I'mlrcl  >t   ,!.  - 

Siilu-t  

.... 
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Sysli'inat  ic  list  i,r  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

'•tr 

a 

14 

3 

5 

White  River. 

o 

A 
-£  j= 

M 

Other  locali- 
ties. 

1 
2 

4 
5 

r, 

7 
- 

10 

11 

12 

13 

14 
15 

If, 
17 
is 
19 
•20 
•21 
22 

23, 
24 

'25 
26 

•27 

29 
30 
31 

34 
35 
36 

JASSIDES—  Continued. 

308 
308 
309 
309 

19  :     4 
•20:   19 
7:     r. 
li-  33-  7  •  5 

X 
X 

Oligocene  
do 

Tlinivniofrettix.  niutilatn. 

X 

do  

X 

do  

310 
310 
311 
311 
312 
313 
313 
314 

316 

317 
318 
318 
319 
321 
322 
323 
3'2  1 
326 
327 
327 
328 

19:  -20 
6:  '21  i 
6:  29 
19:    15 
19:   If, 
•2:    13 
4:     8 
19:  6,17 

7:  9 

li:  32 
2:  14,15 
7:   15 
19:  2,3 
20:  5-7 
20  :     8 
21:    19 
21:   17 
20:   10,17 
7  :     7 

.'II     11  111  :  2\  :  9.12 

•'II-   3  •'(!  •'! 

X 

....do  

do  ... 

do  . 

X 
X 

...do 

- 

.    do 

1 

g 

T.  C. 

Oligocene  ?  .. 

Do             i  •  *llnid"-s 

CERCOPID.K. 
Cercopida. 

x 

Oligocene  
....  do 

x 

M.  ' 

Cercopis  a  strict  a  

X 
X 
X 
X 
X 
X 

X 

.... 



Oligocene  
do 

....do  

do  

do  .. 

....do 

....  do 

x 

..do 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

..do 

do  

329 

3-29 
330 
330 

•20:  1;  21:2 
•2ii:   15 
•211:  22 
21  :   13 
•21:  4,5,11,14 
•21  :  3,8 
•2i>:    14 

ill:    11..     SI       l.i 

21:   18 

.•li     _•,  18;    '.      G 

21:  10 

do 

do 

ilo 

...do  

331 

331 
332 

334 

H35 

....  do  

do  

do  

Aphrophorida. 

I':l  litplivi'iles  cinct:i   .     .  

.... 

.... 





....do  

335 
336 

do  

r.'ilanlirodcs  <>l>li<iua  .  . 

...do  .. 

TABLES—  IlEMil'TEUA. 
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Fossil  species. 

Existing  s 
Name  of  «i>ecicB. 

tecies. 
Where  liviu^ 

j  .  .  ni 
relationship. 

.\anif  of  upeciutj. 

Where  iuiiml. 

1  Inn/mi. 

Degree  of 
relationship. 

• 

• 

. 

1 

2 
3 
4 

0 
C 

7 
U 
9 


13 

II 
15 

,1« 
17 
18 
19 
^0 
21 
•-« 

•Jl 
•Jo 

J33 
34 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

1 
2 
3 

4 
5 
6 

7 
8 

9 
lu- 
ll 
12 
13 

14 
15 

it; 

17 
18 

19 

20 
21 
22 
23 

24 

•s, 
26 
27 

2* 
29 

Groups,  genera,  and  species. 

Page. 

Plate  and 
figure. 

Florissau  t  , 
Colo. 

Green  River, 
Wyo. 

White  River. 

British  Co- 
lumliiii. 

Other  locali- 
ties. 

^Iphrophorida  —  Con. 

336 
337 
33« 

344 
344 
345 

346 
348 

349 

350 

351 
353 
353 

355 

357 

358 
359 

360 

361 

363 

364 
364 
365 
365 
366 
367 
367 
368 
368 

Oligoceue  
do  . 

19:  10 
111:  21 

•->•-!:  12 
22:  17 
22:  16 

22:  11 
7:  8 

22:  13 

22:  8,14 

2:  11,  12 
4:   1 
22:   !.-> 

26:  5 
26:   15 

23:  6 

23:  .V.I 
23-  1,3 

7:  20 

24:  7 
24:  10 
24:  6 
22:  5 

24:  3 
24:  1) 

X 
X 

X 
X 
X 

X 
X 

do  . 

HETEROPTERA. 
CORIXID.E. 

Oligocone  
do 

Corixa  imuiersa  

....do  

NOTONECTID.E. 

Oligocene  
Oligoceue  

Oligoceue  
do  

GALGULID^E. 

X 

.... 





VELIID.E. 

Stenovelia  uigra.  .  ..  

HYDROBATID^E. 
Telmatrechus  stali        ...     

S 

Telmatrechus  parallelus  . 

T.  C. 

Oligoceue  ?  .. 
do 

Metrobates  ietemalis 

X 

X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

REDUVIID^E. 
Eothes  elegaus  

Oligoceue  
do  

Tagalodes  inermis  ...  ^.  

TlNGIDUX£. 

Piebiua  rotunda  . 

Oligocene  
..do  

Monauthia  veterua 

Eotingis  autennata 

do  . 

ACANTHIID-E. 

Lyctocoris  terreus    _ 

X 

.... 





Oligocene  
<  Iligocene  . 

CAPSID.E. 
Closterocoris  elegans  .. 

do        

do     . 

do 

Po3cilocapBUB  fremontii  .  ..  .. 

....do  

Pn-ri  local  isus  veteraudus  .. 

..do  

Poecilocapsua  veternosus.  .  . 

..do  

Poecilocaipsns  tabidus....  

24:  8 
21  :  2 
23:  13 

X 
V 

.do  

P(BcilocapBua  ostentus  . 

(1,1  

Capsus  obsolefaetus.  .. 

..dS.. 

TAI1LKS— HK.MII'TKKA. 
OK  THE  SPECIES  WITH  WHICH  TREY  AKE  COMPARED — Continued.. 


Fossil  species. 


»l 

C   3 
tt'S 

--5 

-'- 


•  .MM.-  of  Hpecica. 


Where  found.       Horizon. 


Di'jjree  of 
relationship 


Existing  species. 


Name  of  species.  Where  living.. 


C.  intomiptaSay..     United  States'..      4 
C.  hellensii  Sahlb.J   Europe 5. 


fi 


9 

10 


Hyg.  remigis  (Say.)    Atlantic  States.     11 

la 

1.1 


14 
15 


17 
18 

19 

Ceil.  America  ..     .'] 
.:..do  .. 


Plijl.  iuvoliitns  Germ.    Baltic  amber. 
. .  do  . . 


Ligiirian 
—  do 


C.  jmrvuH  Uist 
do 


P.  ornatulim  (Stiil.)    >: 


•J-l 
25 
26 


I',    llrniiilllii    SclllUl    .. 


Oligocono  . 


28 
.    29 


£40  TKltTIAKY  INSECTS  OF  NOliTH  AMEllIOA. 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

Florissant, 
Colo. 

Green  Kiver, 
Wyo. 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 
3 

4 
5 
6 

7 
8 
9 
10 

il- 
ia 

13 

14 

15 

16 
17 

18 

lit 
20 
-.'I 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3-2 
33 

CAPSID^E  —  Continued. 

369 

370 

370 

l!71 

:;:-.' 
::?:: 

:i76 

377 

:;77 

22:  2 
20:  4 
24:  12 

5  :  90,91 

:.    ".  ,11,  in:',  in  i 

!>:    104.  111.').  11.'. 

22:  10;24:lt; 
24  :   15 

X 
X 
X 

Oligoceue  ... 
do 

\pmvma  pnestrictum  

do 

PHYSAPODES. 

x 

Oligocene  ?.. 
Oligocene  f  .. 
Oligoceue  ?.. 

Oligocene  ... 
do 

Lithadothrips  vetusta  ...  

x 

x 

LYG.ELD.E. 
LygaAna. 

X 
X 

x 

Lvga-us  obsolesceus.  ..  

do 

Nysius  viuctus  .  ..  

:i?s 

x 

do 

378 
379 
379 
380 

3ril 

382 
382 
383 

385 

386 
3SG 

:s~7 

387 
388 
:;-.i 
389 
391 
391 
392 

22  :  7 
23  :  -JO 
23  :  31 

23  :  It,  27  ;  25:2,8 

23  :  17,26 

(          23  :  12.  18,  ) 
>       L"<,  29  ,  24  :  1  \ 

23  :     8 
23  :  23 

24  :     5 
23  :  16,  24 

23  :     7 
27  :  7 
20  :  12 
27  :  9,  16 
26  :  7,  9 
7  :  21 

X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

do 

Nysius  tritus  -  

do 

Nysius  terrje  .  .  

do 

Nysius  stratus   

do 

Geocorina. 
Geocoris  iuieruoruui  

Oligocene  .  .. 

Oligoceue  ... 
do 

Oxycarenina. 
Procrophius  coiumuuis  

Procrophius  costalis  

Procrophius  languens   

do 

Myodochina, 
Li<ryrocoris  exsuctus 

Oligoceue  ... 
do 

Stenopamera  teuebrosa  

do 

Catopamera  augheyi  . 

do 

(  'atnpanii-ra  bradleyi  .  .  ...  

do 

Plmidopamcra  wilsoui  

do 

Phrudopamera  chittcudeui  

do 

Cholula  tri"Uttata  

x 

do 

Lithocoris  evulsus  

x 

do 

Cophocori.-.  !i-iirl>ni-i>8iis  

x 

do 

KllCOl'i  tt-s  srl  i-.sr^as  

x 

do 

I'l  in-ill  Is  .s:illi  lirjoliauilis  

393 

x 

do 

Procoris  lu'dilcri     .  . 

393 
394 
395 

27  :  4 

X 

x 

d,i 

I   1  1  n-acori.s  priinigouus  

do 

Trapr/ouotus  externjinatus  .  . 

22:  9  :  23  :  11.22.25 

X 

..do  .. 

TABLES— HEM  Il'TEIi  A.  641 
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specieo. 


of  MIH'ciett.  WllLTf  I'lilll.il. 


Hiiri/.un. 


Kxiotin^ 


£§      Naiuo  of  gpociee.  Where  living. 


1 

H.  militJiris  I'lil  .  .       \VcnleruU.8  ..  !    3 


7 

S 

9 

10 

11 

i  12 

13 

14 

I  15 

16 

,  1" 

.    U 

.  19 

.  '  -JO 

VI 

E 


V..I       XTII 41 


•jy 
30 
31 
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Systematic-  list  of  species. 

Localities  where  found. 

(iflllo-riCill 

borizon. 

Groups,  genera,  and  species. 

Page. 

Plate    and 
figure. 

Fluriss  a  u  t  , 
Colo. 

c 
£ 

> 

«» 
^ 

t 

3 

White  River. 

i 
»« 

a'e. 

X    Z 

03 

Other  locali- 
ties. 

1 

•  • 

3 

4 
5 
6 
7 
8 
'.I 
10 
11 
12 
13 
14 
15 
16 
17 
18 
lit 
21} 
21 
22 

23 
24 

25 
26 

27 

28 
29 

:(o 
31 
32 
33 

34 
35 

Myoilot'Iiiiia  —  Con  I'd. 

396 

397 
:i97 
398 

•>'  :  11 
23  :   10 
23  :    1 

X 
X 

X 

x 

Oligoci'lli- 

do 

do 

....  do     

398 

399 

23  :  2 
23  :  21 
23  :  19 
23:  15,30 

5:  70,71 

X 
X 
X 
X 

x 

do 

do 

399 

..    do 

Rhvparocliromus  verrillii     .   

400 
401 
402 
402 
403 
403 

.    do 

.... 

X 



Oligoceiie?  .. 
Oligoeeue  .  .. 
do 

x 

26:  10;  27:  S 

X 

x 

do 

Lilhochronius  obstrictus  

....do  

404 
404 
40"> 

2C,:  •> 
2C,  :  6 

X 
X 

x 

do 

do 

Coptocliromus  maninm        

....do  

Prolyo^eus  inundatus 

40G 

407 
407 
407 

27:  13 
27:   Id 
27:    14 

X 
X 
X 

x 

do  

Necroehromus  cockerelli  .... 

do  

Necrochronms  labatus 

do     

XecTochronms  saxifii-us  

..do  . 

Exitelus  exsan°-uis    .. 

408 

40!) 

410 
4111 

412 
413 
414 
415 
415 
416 
417 
417 
417 

419 

420 

27:  2 

X 

x 

do     . 

Cr3'ptochromus  letatns 

do  . 

Pyrrhocorina. 
Dysdercus  cinctns 

24:  11,13,14 

X 

x 

Oligocoue  .  .. 
do 

COREID.E. 
Coreinii. 
Anasa  priscoputida.  ...  ...  

24:  4 
22:  1 
22:  :: 
26:  17;  27:  17 
27:  6 

X 
X 
X 
X 
X 

x 

(  Midori-lie    .. 
....do  

Acbrestocoria  cinerarius  ...  

do 

Plithinocoris  lethargicus  

..do  

Phthlnocoris  languidus  .  ...  ..  

do    

Phthinocoris  petrsBus  .... 

do     . 

Piezocoris  peritus  

25:  15 

X 

x 

..do  

Piezocoris  compactilis  

.do     . 

Piezocoris  peremptus  

20:   14 

25:    12 

25:  3 

X 
X 

y 

do  

Alyd'iiKi  . 
Cacalydus  lapsus    . 

Oligoeeue  .  .  . 
...do  .. 

Cacalydns  oxstirpatus  .  . 

TABLES— II  KM  I PTEU  A.  <)43 
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Fossil  specic-g. 


Kxixting  speciea. 


1  relationship. 

Name  of  Hpecien. 

Whore  found. 

Horizon. 

Degree  ot 

relaiioiiMhip. 

Nuinu  of  .species.             Where  living. 

o 

I'ucli.  fnsriatnn  Heer.  .. 

Aix  ....  

Ligartnn 

o 

Pach.  pnlchellns  Hcrr  . 

....do     

do  .     . 

1 

V! 

3 

I 

-, 

6 

7 

8 

0 

10 

11 

12 

i:i 

14 
15 
16 
IT 
18 
l'J 
20 
21 


23 


99 
30 

81 
32 
33 


36 
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Systematic  list  of  species. 

Lncalitii-H  where  found. 

Geological 

horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

Floriss  ant, 
Colo. 

U 

> 

*i. 
££ 
£ 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

A  . 

•-' 

3 

4 
5 
6 
7 
t> 
9 
ID 
11 
12 
13 
14 
15 
10 

17 

18 
19 

20 
21 
22 
23 

24 
25 
26 
27 
2H 
21) 
30 
31 
I!-J 
33 
34 
35 

A  hjdinu1  —  Cont'd. 

420 
422 

422 

26:  3 

• 
X 
X 
X 

x 

Oligoceue    . 
...do  . 

do 

422 
423 

25:  13 

...   do  

....do     

Parodarniistus  exauimatus  -.      1''  '• 

x 

..   do  

424 
424 
42', 
426 
427 

x 

do  

26:  8 

X 

x 

..do  

...  do  

20.  :  16 

X 

x 

...do  

..do    . 

427 

x 

...  do  

427 
428 
4-"i 

far,-  -i.fi,  r  ii-ii.  ) 

1        U,  lli.SIV    11    ( 

25:   1  ;  26:  13 

X 
X 

x 

...  do  

...  do  

....do  

430 

431 
432 
432 

21)  :     1 

•J7  ;  :>.  r-',  i"  ,  '-'^    ir 
27:  3,   19 

X 

X 
X 

x 

....do  

Pseudopliloeina. 

Oligocene  .  .  . 

...do  

Heeria  fi  i-d  a          .        .  .  . 

...do  

l  'in-i;iilii. 

433 
433 
434 

27:   15 
25:  5;  26:  4 

X 
X 

x 

Oligoceue  .  .. 
....do  

....  do  

434 

438 
439 
440 
440 
441 
441 
442 
442 
443 
444 
445 
1  ir> 

7:  11 

7  :   12,   13 
US:     5 

28:     4 

x 

....  do  

PF.NTATOMITXE. 

Cydnida. 

X 
X 

x 

X 

Oligocene    .. 
do  . 

do 

Procyduus  divexus 

..do  

Procvduus  quietus 

x 

.  .do  .. 

Proevdnus  relkjiius 

x 

.  .  do  

28:  15 

X 

x 

....  do  

Procvdunseatoni 

...do  

1  'rot-  yd  nils  inninillauus 

7:  IS) 

X 

x 

X 

....do  

..do  

7:  22 

x 

....do  

Neerorvduiis  tiirpciiH... 

X 

..do  .. 

TABLES— IlEMIPTERA.  645 
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Fossil  species. 

Existing  species. 

Degree  of 
relationship. 

Vimr  of  species. 

Where  founil. 

HorizoD. 

:i 

£  §      Name  of  species. 
bp£ 

*  a 
Qg 

Where  living. 

| 

1 

2 

3 

j 

5 

..    ..                                       6 

1    7 

''    8 

.  .                                       9 

in 

11 

12 

19 

14 

.  15 

it; 

17 

13 

19 

.     20 

-M 

•<« 

•_>:! 

24 

25 

26 

-.T 

28 

'  29 

30 

:u 

»> 

|  33 

34 

.    35 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   aud 
figure. 

Floriss  a  n  r  , 
Colo. 

Green  River, 
Wyo. 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

! 

2 

3 

5 

n 

8 
9 
10 
II 
12 

13 

11 
15 
L6 
L7 
W 
19 
20 
21 
22 
•23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
31! 

Cydnida  —  Cout'd. 

446 
446 
447 
447 
448 
449 
449 
450 

28:   16 

X 
X 
X 

.... 







Oligocene  
do 

do 

28:   i:; 

X 

X 

do 

do 

x    

do 

19:  2J 

X 

x 

do 

Thlilioinenus  pereuuatus  

do 

450 
451 
451 
452 

454 

45(3 
457 
458 
458 
459 
460 
461 
461 
462 
463 
463 
464 

465 
466 
466 
467 
467 

468 
470 
470 

2-i:  12 

X 

X 

do 

do 

Cyrtome.nus  cone  inn  us  

7:   14 
22:     6 

2:   17-19 
28:    14 
28:  3 
28:    f, 
28:  18 
28:  2 

X 

do 

X 

do 

Pentatontida. 

0 

X 
X 
X 
X 
X 

x 

.... 

.... 



Oligoceue  
do 

Toleoschistus  placatus          .... 

Thuetoschistus  revnlsua  

ll<> 

Poteschistus  obnubilua  ...  ...... 

do 

Caeoschistus  iiuiceriatu.s  ..  

,!,, 

Mata'oschistiiH  limig'euus  

it,: 

Polioscliistus  li^atus.  ..  ...  

28:  7 
28:  10 
28:   1 
22:  4 
28:   11,19 
28:  8 

8:  'J 
7  :  26 
8:  4 
8:  40 
8:  17 

1  :  2:!-2.-, 

8:  28 
8:     6 

X 
X 
X 
X 
X 
X 

do 

Polioschistus  lapidarius.  ..  .  . 

-i,, 

Pentatomites  foliaruiu  .  

do 

Tirosuhistus  indurescens  

do 

Thliiiiiiioschistus  gnividatus  

do 

Mecocepuala  sp  

do 

COLEOPTERA 

RHYNCHOPHORA. 

ANTHRIHID.E. 

X 

x 

Oligoceue  
do 

Brachvtarsus  pristinus  

Cratoparis  repertus.  

.... 

X 

x 

do 

C  rat  opai  i-j  elusus  

do 

Hormiscus  parti  tus  

x 

do 

SCOLYTID.E. 

S.O. 

Pleistocene  .. 
Oligocono  .  .. 
...do.. 

x 

IJryoctetescarbiMiantis  

X 

TABLES— COLEOPTERA.  647 
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Fossil  species. 

S. 
; 

Existing  species. 

°f 
t-c"^ 

c   c3 

Q£ 

Name  of  species. 

Where  found. 

Horizon. 

N.i  in.-  of  species. 

Where  living. 

1 
3 

5 
6 

7 
8 

y 

in 
11 

12 

13 
14 
15 
1C 
17 
Id 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 

31 
32 
33 

o 

('.  mil  alii]  is  Perty  . 

Brazil 

m 

, 

• 

('.  liinal  us  '  I'alir.  > 

Eastern  V.  S  .. 

. 

o 

D.  iifl'aljor  (Mnnn.)  . 

ll.iif  il  America. 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
bori/iin. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

t'lorissan  t  , 
Colo. 

cs 

White  Eivir. 

o 
3 

•3  a 

5-2 

M 

Other  locali- 
ties. 

2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
11 

15 
16 

17 

18 
19 

20 

22 
23 

24 

2.-> 
26 
27 

28 

CUHCULIONID.E. 

171 
471 
472 
473 
474 
474 

i::, 
17:, 

476 

477 
477 
478 
479 

1-1 
182 

482 

483 
4*4 

485 
185 

48G 

I  j 

487 
l-'.i 

l-!t 

490 

8:  :', 

S:  2i> 
8:  16 
8:  :!7,  41 
8:  •!.; 

x 

Oligocene  
....do  

x 

x 

do  

x 

.do     

x 

do 

X 

Oligocenr?.  .. 

Oligoceue  ... 
....do  

OTIORHYNCHIDJE. 

s  :  -j;i 
8:  22 
8:  25 
8:  l:i 
8:  39 

i  7:    31  ;   "      :!n.  / 
i              31..  i-    12  j 

8:  7  M.. 

x 

x 

x 

....do  

X- 

do  

X 

x 

..   do  

do  

x 

do     

KliirnTUH  rffif.-sus.       ..                  .  ...... 

x 

....do  

Eugnamptus  "  mini;)1  vus               

8:  'JO 
8:  12 

27  :      1 

'J  •  ;;  \> 
5:   125 

2:  22 
1:  11 
8:  19 
1  :    12-14 
1:  18-22 

x 

Oligocene  ... 
....do  

Eugnamptus  decemsatu.8 

x 

HETEROMERA. 

Kliipiphonis  gcikiei 

X 

Oligoceue  .  .. 

TENEBRIONHXE. 

M. 

Hnii'hus  an  ills  .• 

X 

Oligocene?  .. 

PHYTOPHAGA. 
CHHYSOMELID/E, 

M 

Cryptocephalus  votust  us       

x 

Oligocene  .  .. 
Pleistocene.. 
....do     

1  >on;u'ia  Htina  

S.  0. 

S.O. 



.... 

.... 

M 

LAMELLICORNIA, 

Sc,\  i;.\  ii.  i  :  1  1>  ]  . 

TrilX    (HIM  ;l  irl  i           

AphodiiiH  precursor  

P.  K. 

Pleistocene  .. 
Oligocene  .  .. 
Pleistocene  .. 
..do  .. 

.•Iv_>ialia  rupta    . 

x 

PbaoiBus  antiquus  ..  . 

P.  K. 
P.  K. 

Uhceridium  ebeniiiuiu.  . 

TABLES— COLEOPTERA.  ()4i» 

|M-I  l:Illl."ll».N    (il      nil     Slli  IIS    WITH    Wlllrll    TllKV    AUK   C'o.MI'AHKU — Continued. 


Fossil  species. 


Existing  species. 


•s 


._  — 


It 

blfS 

-1 


Name  of  apeciaa.     Where  founil.      Ilori/.un 


N.I  MM   of  species. 


WliiTe 


G.  teter  Soliouh  ...    Atlantic  Slates 


II.  (lirivoniN  Ge.rm.     Ea«tfrn  U.  S 4 

r. 


O.Biilcatim  (Kalir.).     Eastern  X.  A 


9 
10 

II.  l-ill.'M-ll-  Sc-iinlil,          M.    \i.n     II 

E.  griseiis  Scbunli do \  Vi 

I  13 

M 


T.  iniil i tor  (Linn.)..     Kurope,  N.  Aiuer.  .. 


17 

IS 
19 


'.    iii.iiiinii.i  l.i- r    .  Atlantic  States 20 

!      C'.  vi-niistiiH  Kulir. ..  EaHtorn  IT.  S 'i\ 

1 ).  iMiiMMi-ulli-  I, ac. .  Lakr  Sup.,  N.  Enj; 

1).  pnliir.nlliN  SnlVr..  IllinoiH 


A.rnricola  MeUh...     Anticngti  to  I,a ,  25 

|  96 

27 
SM 


IV  pliitii  llainlil Ari/niia.  Mexico  ... 
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SyHttimatic  list  »f  HIHM-ICS. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate    and 
figure. 

4- 

a 
^  6 

m 

_0 

JH 

tT 
v 
> 

Sg, 
z£ 

£) 
M 

o 

j  White  River. 

British  Co- 
lumbia. 

i 
Is 

CJ 

~    £ 
T1    4) 

o  •*- 

^ 

6 

1 
2 
3 
4 

5 
6 
7 

8 
9 

IP 
11 
12 

13 

14 
15 

16 
17 

18 

19 

20 
21 
22 

23 

24 

25 
26 

SERRICORNIA. 
PTINIDJE. 

491 
492 

492 
493 

493 

494 
495 

•I'.Hi 
49fi 
197 
498 

498 

499 

499 

500 

501 
501 
502 

503 
504 
505 
505 

505 
506 

507 
508 

8:     1 
8:  18 
8:  24 

X 
X 

.• 



Oligocene  
....do  

X 

do     

X 

.   do 

BCPKESTID-aS. 

•J:  •->:! 
2:  24,25 
2:  aG 

5:  110,111 

N. 

N. 

Buprestis  nepulta             .             ... 

N. 

KLATEKID.E. 

x 

Oligocene?  .. 
Oligoceue  ... 

X 

2:  -M 
5:  lilt,  114 
2:  28 

7:  3ti 

?:  •>:; 

•J:  2U 
7:  24,35 
7:  41 
7:  30 

5:   118-120 
8:  10 
1  :  35 
1  :  36 

8:  15,21 
1:  38 

5:   112 

16:  8 

N. 

Epipbauia  deletns  

.... 

.... 

X 

N 



Oligocene?  .. 

C'LAVICORNIA. 
BYRUHID.E. 

Nosodendron  tritavuni 

X 

Oligocene  ..  . 

Oligocene  ..  . 
do 

NlTIUDI.II'  1 

O. 

CltYPTOPIlAGID-E. 

Oligocene  ..  . 
Oligocene  .  .  . 
Oligoceue  .  . 

Oligocene?  — 
Oligocene  ..  . 
Pleistocene  .  . 
do 

CUCUJiD.E. 
Parandrita  vestita  

EROTYLIH.E. 

Mycotretus  biuotatus 

.... 

X 

X 





STAPHYLINID2E. 

Oxytelini. 
Oxytelns  pristinus  

Klfdi  UN  "  l:ici;it  us  .  .      _    . 

s.  o. 

S.  0. 

Oxyporus  stiriacus          .    . 

/'c  ili  ri  HI  . 

Latbrobium  abscessuiri 

X 

Oligocene  ..  . 
Pleistocene.. 

Oligocene?  .. 
Oliuocene  .  . 

Lathrobium  interglaciale  

S.  O. 

Staphylimni, 
Leistotropbas  patriarcbicus 

X 

Ouodiiw  ubaiiibcrliiii.. 

Y 

TABLES— COLE  OPTEKA. 
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Fossil  species. 

Existing  species. 

Degree  of 
relationship. 

Name  of  species. 

Where  I..NI..I 

Horizon. 

Degree  of 
relationship. 

Xanii*  <if  species. 

Where  liviug. 

i 

•» 

:l 
I 

5 
6 
7 

a 
u 
M 
11 
la 

13 

M 
15 

16 
17 
18 

1'J 
20 

21 

•j-j 

£1 
•.M 

•2ii 

•.i; 

; 
I 
i 

B.  senecta  Heyd.  .. 
....do  

Sieblos 

Aqniluuiun? 
do 

do 

....ilo  

do 

do 

o 
o 
o 

C.  splfiideus  Zirgl.. 
C.  planatns  LeC.. 
K.  cormitus  Eschsch 

LakeSnp.,N.  Eiigl. 
Atlantic  States  
Uorcal  America  

o 
1  1 

N.  uuicolor  Say  

« 

P.  grossa  (Fabr.)  .. 
P.  sexuiaciilata  5s  . 

A.ocliraci'ii.s.Melsli. 
P.  cephalotes  LeC 
M.  BaugnioipennisL 

O.  rngosn.s  (Orav) 
11.  aiiiiulari.s   I..-C 
H.  brevideiis  LeC 

Penii.  <&  southward. 

North.  U.S.;  Canada. 
Central  U  S 

0 

t 

o 

1 
o 
1 

Northern  U   S 

K'isteru  U   S 

Atlaji.  States;  Enr. 
Nortli  Auieriua  .... 

'*•*  

o 

L.  •  :  null  LeC  

Lake  Sup.  to  N.  C  . 

:  ::.i.....::  

652  TERTIARY  INSECTS  OP  NORTH  AMERICA. 

SYSTEMATIC  LIST  OF  THE  SPECIES  DESCRIBED  IN  THE  PHESENT  WOKK,  ETC. — Continued. 


Systematic  list  of  specie*. 

Plate    and 
figure. 

Localities  wbere  found. 

Geological 
horizon. 

Groups,  genera,  ami  speeies. 

Page 

Flonss  a  n  t  , 
Colo. 

£ 

0 

> 

*i. 
§& 

£ 

CJ 

White  Kiver. 

o 
^_2 
_.  !E 

"a  z 

n 

Other  locali- 
ties. 

1 

2 
3 
4 

5 

6 

7 

a 

9, 

10 

11 

12 

13 

1  l 

15 
16 
17 

18 

19 

20 

21 
22 
23 
•Jl 
25 
26 
27 
28 

Staphylinini—CouVA, 

508 
509 

Ifi:  4 

:<•  ]•':;  I-M 

X 

Oligocene  .  .. 

Oligocenef  .. 
Oligoceue.  ... 
Oligocene  .  .. 

.tliofliurini. 

x 

509 

510 

510 

511 
511 
512 
51-2 
513 
513 
514 

514 

51'5 

515 
516 
516 

517 

517 
518 

519 
519 
520 
520' 
521 
521 
522 
522 

-•ii 

x 

-  :  ::•-' 

2:  21 

H:  -J7 
7  :  •>:, 
8:  5 

x 

HYDROPHILID.E. 
Sph&ridiini. 
Cercyon  terrigeua    

N. 

lli/drohiiiii. 
Hydrobius  deciuenitus 

x 

Oligoceue  .  .. 
do 

Hydrobius  confixus     .  .         

x 

Philliydrus  priimevus  

x 

do 

Philhydrus  spp 

x 

do 

Laccobius  el<ni"at  us 

7:  27,26 
7:   40 

-  :   - 

- 

do 

Berosus  sexstriatus. 

\ 

do 

Berosus  tennis 

x 

do 

Hydropliilini. 
Tropisternus  sculptilis  

x 

Oligocene.  .. 
.  do 

Tropisterii  us  saxialis  

8:     2 

1  :  47 
8:  11 
]  •  53 

Helophorini. 
Hydrochus  amictus  

S.O. 

Pleistocene.. 
Oligoceue    .. 
Pleistocene.. 

Oligocene  t  .. 

Pleistocene.. 
Pleistocene  .  . 

Oligocene  .  .. 
Pleistocene., 
do    .     ... 

Hydrochus  relictns  

X 

Helophorus  rigescens  .  ...  

S.  O. 

DYTISCID^;. 
Laccophilini. 
Laccophilus  Hp  

5:  116,117 

1:     7 
1  :     i! 

7:  38 
1.  42 
1  :  54 
1:  41 
1:  37 
1  :   43,51,58 
1:  31 
7:  34 

x 

CARABID^:. 
Chloeniini. 
Clil^nius   piiuctulatus  

P.  K. 
P.  K. 

S.O. 
S.O. 

Lebiiiii. 
Cymindis  aurora.. 

Platynini. 
Platynus  seues* 



X 

— 



Platynus  CUHIIH  

Platynus  bindoi  

Platynus  balli  

S.O. 

do      .   ... 

l'l:il\  mis  dissipatiiH  

.... 

V 

.... 

...... 

S.O. 
S.O. 
S.O. 

....do  
....do  
....do  

Oliirocene  .  . 

1  Maty  n  us  drMirt.im  
J'lal  VMUS  barrtii  

IMalyniiH  cii<sus    . 

TABLES— COLEOPTER  A. 
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Existing  species. 


Decree  ot 

ii  [  Him  ship 

Name  of  species. 

Where  found. 

1  liin/MM. 

—  — 
-  'Z 

"  *5 
u   C 

*1 

N  INI*-  of  species. 

Where  living. 

Q.moIochinnsGr&v. 

U.  S.  ;  Europe 

o 

G.  vinula  ErichH.  . 

Pennsylvania 

II.  fnscipesCnrt  .  .. 

Cosmopolitan     



c 

l>.  punctipennis  Ch. 

Mexico.!  

H.eiispidatns  Chevr 

Mexico  

Mexico  

o 

T.  binotutiiH  Walk  . 

Vancouver  Isl  

II.  BtlbciiproilH  Kand. 

Lake  Sup.  south  wd. 

11.  tnbercnlatnsG.. 

Nor.U.S.  •Scaud'wi. 

L.  inaciilosiisGerin. 

Lake  Sup.  toGa  .  .  . 

f 

C.  laticollis  Sav... 

N.  Y.  to  Flu.,  Ariz.. 

t 

C.  americana  Dej. 

New  York  

P.  variolat  us  Le  C. 

California  

0 

P   halli 

Q 

P.  rilbripe**  /.until 

Mill.  States  to  1 

o 

Do 

....do  

. 

P   hindei 

Sr.irlioro 

Pleistocene 

Q 

Western  Stated  

1'    hulli 

do 

do 

1 

.  .  .  .dn      

....do  

....do  

' 

....do  

....do  

1C 
IT 


Iti 


19 
20 

•Jl 
22 
23 
24 
2T> 
26 
•-T 
28 
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Systematic,  list,  of  species. 

Localities  where  found. 

(ii-olopjieal 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

_c 
5 

£4 

5 

3£ 

25 
& 

3 

White  River. 

o 
r^=s 

|1 

•£  j= 

"E 
pq 

Other  locali- 
ties. 

1 
2 
3 

4 
5 

6 

7 
8 
9 
10 
11 

12 

13 
14 
15 

it; 

17 

18 

19 
20 

•21 

2> 

23 
•24 

ar> 

L't>  itiiiii. 

523 
524 
525 

525 
520 
r,2G 
527 
527 
527 
528 
529 

530 

530 
531 
531 

532 

533 
533 

534 
535 

536 
537 

539 

540 

541 

2S  :     9 
1:  rt-10 
1  :   15 

1:  39 
1:  49.:,:, 
1:  44 
1  :  -29,  3D 
1  :  40 
:  52,59-61 
1  :  3,4 
1:     5 

1:  48 

5:   121,122 
1:  40 
1:  45 

2:  20 

1:  50,57 
1:  32 

i  :  :,r, 
7:  32,39 

1:  1 
1:  2 

I'.:   is 
3-  15 

X 

Olifjocene  
Pleistocene.  . 
...do 

P.K. 
P.K. 

PterosticKini. 

S.  O. 

s.  o. 

S.  O. 

Pleistocene  .. 
...do  
do 

... 

.... 

.... 



s  o 

ilii 

s  o 

do 

s  o 

do 

P.K. 

do 

V  1C. 

do 

Pogoniiii. 

S.  0. 

S.  (  ). 

S.  0. 

Pleistocene  .. 

Oligocenc1  ?  .. 
Pleistocene  .. 
....do  

Bembidiini. 
Berubidium  exoletum   

.... 

X 



... 

.... 

.... 

N 

ycbTiini, 

I.Drn-i  rnti. 

s  o 

s  o 

do 

Elaphrini, 

s.  o. 

Pleistocene  .. 
Oligocene  

I'll  istocene  . 
do 

Garabini. 

x 

Cychrini. 

P.K. 
p  K 

DIPTERA. 

CYCLOKHAPHA. 

LONCHyEID^E. 

1  >l:l  AI.ID.K. 
l.itlmrtalis  picfa.. 

3:    10.  1( 

0. 
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l   SJKM'ieH. 


Kxixting  Hpoeii-s. 


Namrof  species. 


fiiiinil.        Iliin/nn. 


2  c 
•I  - 


of  HJIC'lMl'M. 


Wlii-re  living. 


L).  major  LeC -j   Southern  IT.  ,S '    1 

D.  clilatutiis  Say...     U.  S.  i-ant  of  Gt.  Tin ]    2 

D.  elongatns  Bun..'    ...do  ..  3 


P.  herculaDeub Mann    Pac.  cooHt,  Ur.  Am 

P.  la.'luliiH  Le  0..         (,'al  .. 


P.  ~:i.\i  Urnllr All.  and  West.  States  ..  I    6 

!        P.  drstitutns  .     Srarlmro Pleist  7 

!!      P.  natruelisDi-j....     X.Y., Mid.  States 8 

!       P.  hudsoniuiisLoC  |    Hudson  Bay 9 

1" 

11 

'.  -•'!'''  '  j.      Nor.  Km.:    Arrtii-  Am  1'J 

B.  iu;i'(|iialeSay Northern  I".  S l:t 

B.  longnlnm  LeC..     L:i  l;o  Superior :  X.  Y...      II 

B.  conatrictnmSay.    New  England l~> 

1C. 

us  l.nin.    I;  llnr.;  Silii-ria.    17 

I  .  \  iridi>  llcini ..  Ill 

-20 

C.  viduns  Drj Pennsylvania -Jl 

c.  ami!'  •  -     1 1  . ;  i       Central  Al 

84 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate   and 
figure. 

3 

3  O 

3  "3 

Z'~> 

* 

t-T 
0 

-- 

«£ 

ris 

o 

k> 

5 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 

3 

4 

5 
6 

7 

Q 

10 

11 

12 

i:! 

14 

is 

16 

17 

1-i 
19 

20 
21 
22 
23 
24 
25 

2(5 
27 

•>H 

SCIOMYZIIXK. 

542 

54:i 
546 

3:  :;-c> 

(4,  9:  V:   1  "  l.'i.  > 
5      16.  18,  211.  23.  > 

f     :M,  -J^.  !•;>       l 

f  9  i   ?.  22.  2.'..  3D.  ( 

Q. 

.... 

X 

X 

X 

X 

Oligocene  
...do  

546 

547 
548 

548 
549 

551 
552 
553 

553 
554 

554 

i        32.33..            J 

Id:  5 

3:   1,2 
5:  76 

3:   19 

'!•  31 

....do  

HKI.OMY/HI.K. 

Q. 

X 

O 



Oligoceue  ?  .- 

AN  TlIo.M  YI1  >.F.. 

Aiitliom'-i-i  bin     'ssi 

<•> 

MrsciD.t: 

(      :>      74.  7.'i.  7S).  1 

/    w.-r  "-  i")  < 
•',:  73 

5:  100,108 

5  :  72.  92,  S3,  10T 

.'  :  77 

Oligocene  ?  .  . 
Oligocene  ?  . 
Oligoceno  ?  .  . 
Oligocene  ?  .. 
Oligocene  ?  .. 
Oligocene  ?  .. 

*  *liiroceiie  .... 

X 

X 
X 

X 

• 

.... 

.... 







TACHIXID.K. 

•V>4 

100 

X 
X 

x 

PLATYPEZID^E. 

Callouivia  torporata 

555 
556 

557 
558 
559 

U:   11 

1C   111,21 

1C   13 
5:  4S4H 

.... 

.... 





Oligocene.... 
Oligocene  

Oligocene  
Oligoceue  ?  .. 
Oligoceue  
...do  

CONOPID.E. 
Poliomyia  recta                    .  

SYRPHID^E. 

X. 

x 



x 

Chilo.si;!   Illllpla 

559 
561 
561 

501 
562 

562 

9:   14,07 
9:  2(i 

9:     rt 
9  :     9 
10  :     9 

... 

X 

x 

...do  

Chilosia  sp 

x 

..do  

Psilohi  Taltiilosa 

x 

.do  

Syiphi'l;!1  sp 

x 

do  

ORTHORHAPHA. 
DoLiCHoriu>ii>  i 
D  olicliop  us  sp 

x 

Oligoi'ciie  
<)li;;oceii«  f  .. 
(  Ilitiiieene    - 

(  'Yi:ni'  i  . 

563 
564 

5:     5 

!C    10 

x 

Asn.in  1  . 

-  1  i-i  ii  M  i  in  1  r.  ;)  IM)lii:l  l:l 

X 
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8 

9 

10 
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19 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate  aud 
ligure. 

Floriss  ant, 

Col.). 

tT 
o> 
> 

»  ? 
gfc' 

£ 

O 

White  River. 

& 

°.2 

ll 

M 

Other  locali- 
ties. 

1 

2 

3 

4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

15 
10 
17 
18 
19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 

HO 
31 
32 
33 

ASILID^E  —  Continued. 

565 
565 

10:  15 

do  

s. 

STRATIOMYII>.£. 

566 
567 

568 
570 
571 

9:  31 

9:   17 

(5:16,17,25-27,1 
)       42,  43.  6S,  69  ) 

5:  20,  21,  65-67 

x 

Oligocene  
....do  

TlPULID^E. 

X 

Oligocene  ?  .. 
Oligocene  
Oligocene  !  .. 
Oligoceue  ?  .. 
Oligocene  ?  .. 
Oligocene  f  .. 
Oligoceue  ?  .. 
Oligocene  T  .. 
Oligocene  
do  

.... 

X 

X 

x 

573 

574 
575 
576 

577 
577 
578 

578 
579 
580 
581 
581 
581 
581 

5:  37,38 

5:  :v.> 

5:  78 
5:  56,57 
5:  46,47 
10:     4 
10:     1 

10:     8 
5:  62 
5  :  18,  19,  28 

x 

X 

x 

x 

x 

Tipula  spoliata.  ....  

.... 

X 

x 





CHIKONOMID.E. 

x 

Oligoceue  
Oligocene  1  .. 
Oligocene  ?  .. 
Oligocene  
Oligocenot  .. 
Oligocene?  .. 
Oligocene?  .. 

Oligocene  
Oligocene?  .. 
Oligocene?  .. 

x 

x 

x 

5:  32,33 
5:  24 

x 

x 

x 

CULICID^E. 

582 
582 
583 

583 
585 
586 

586 
588 
588 
589 
590 
590 

10:  14 
5:  8,9 
5:  22,23 

3:  20-22 

4  :  2,  3,  10-12 

10:  17 

3:   17 
10:  Iti 

5:  44,45,  54,  Mi 

Id:    13 
3:  12,13 
10:  2 

x 

x 

Corethra  exita 

x 

BIBIONID^E. 

s. 

Plecia  pealei                    . 

T.C. 

Oligocene?  .. 
Oligocene  

x 

MYCETOFIIILID.K. 
Sciara  deperdita 

Q. 

Sciara  scopuli 

x 

Oligocene.... 
Oligocene?  .. 
Oligoceno  

Mycetophila  occultata  

x 

Auatella  tacita 

x 

Trichonta  dawsoni 

o. 

Rymosia  strausulata  . 

X 

...do.. 
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24 

25 

26 
27 

28 
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32 
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Systematic  list  of  species. 

Localities  where  found. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate  and 
figure. 

Floriss  a  u  t  , 
Colo. 

^r 
? 

«  6 

-  E>i 

a> 

vf 

£ 

White  River. 

o 

°.s 

CD    3 

'-H  Jj3 
M 

"3 

o 

0   B 

sl 

a 
o 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 

MYCETOPHILID.E—  Cont. 

591 
591 
592 
593 
593 
594 
595 
596 
596 
597 
597 
598 
599 

600 
601 

603 

604 
604 

606 
606 
607 
607 
607 

608 
609 
609 
610 
611 
612 
613 
614 

3:  7,8 
3:  14 
5:  6,7 
3:  9 
10:  3 
10:  7 
5:3,4,12,13 
5:  50 

O 

Brachypeza  procera             .  .   .  

o 

Gnoriste  dentoui  

x 

Oligoceue?  .. 

o. 

Bolutiua  urnbratica.  

x 

Oligocene  
do 

Boletina  paliulivaga  .  .  

x 

Sackenia  arcuata.  ...... 

x 

Oligocene?  .. 
Oligocene?  .. 
Oligocene  
do 

Sackeuia  sp  .  

x 

x 

Auacliuia  sp  .  ....  

9:  12 
10:     6 
10:  10,11 
10:  12 

5:  29-31 
5:  34-36 

15:  12,17 

10:  26,27 
10:  20,31 

3:  32 
10:  29 
3:  33 

10:  18 
10:  28 

5:  14,15 
10:  21 
10:  19 
3:  23 
3:  2'J-:n 
3:  27 
10:  25 
10:  24 

x 

Sciopbila  hyattii  ....... 

x 

do 

Diadocidia  terricola  . 

x 

do 

Mycetophilidse  spp  

x 

do 

CECIDOMYID.E. 
Lasioptera  recessa  .    ..     .... 

X 

x 

Oligocene?  .. 
Oligocene?  .. 

Oligoceue  

Oligocene  
Oligocene  

Oligoceue  

Lithomvza  coudita                          .. 

LEPIDOPTERA. 

TlNEID^B. 

Psocadia  mortuella 

X 

HYMENOPTERA. 
TEREBRANTIA. 
TENTHREDiNiDJi. 
Taxonus  uortoui  

x 

CHALCIDnXE. 

Docatoma  autiqua  

x 

BRACONIM:. 
Calyptites  autediluvianum  

Q. 

Bracou  laininarum  

x 

Bracon  sp  

s 

Braconida)  sp  

x 

Oligocene  
do 

Bracouida)  sp  

x 

ICIINEUMONID^E. 

Ichneutnon  petrinus  

x 

Oligocene  ?  .. 
Oligocene  
do 

LitliotnriiN  rri'ssuui  

x 

KliyHHit   JIIVI'IUH  

x 

I'lriiphi  saxca   

o 

Pilllpla    SI'MITt.-l,  

Q 

Pnnpla  doci'Hsa  

Q 

Glypta  traiiNvcrsalis  

x 

Oligocene  
...do  .  . 

EclytiiH  lutatus  

X 
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Systematic  list  of  species. 

Localities  where  fouud. 

Geological 
horizon. 

Groups,  genera,  and  species. 

Page. 

Plate  and 
figure. 

Floriss  ant, 
Colo. 

I  Green  River, 
1  Wyo. 

White  River. 

British  Co- 
lumbia. 

Other  locali- 
ties. 

1 
2 

3 
4 
5 
6 

7 

8 

ACULEATA. 
MYRMICID^E. 
Aphreno^aster  longie  va  .  

615 
615 

616 
617 
618 
618 
619 

620 

3:  28 
10:  22 

3:  25,26 
5:  10 
3:  24 
10:  23 
5:  1,2 

10:  30 

Q. 

Myrmica  Kp       .     ..  .  .. 



X 

.... 

Q. 



Oligocene  

FORMICID/E. 
Hypoclinea  oMiterata  

Liometopum  pingue            .  .     .... 

.... 

X 

X 

Oligocene  

Formica  arcaua               ...   ... 

0 

x 

Oligoceue  
Oligocene?  .. 

Oligocene..  .. 

x 

SPHEGIVJB. 

x 
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Fossil  species. 

Existing  speciee. 

Degree  of 

relationship. 

Narno  of  species. 

Where  found. 

Horizon. 

Degree  of 
relationship. 

Naino  of  species. 

Where  living. 

! 

A   berendti  Miivr  ....  . 

Baltic  ;imber. 

1 

Q 

3 
4 

5 
6 

7 

8 

; 

D.  lunicornis  Fabr. 

Europe  

PLATES. 


PLATE  I 


EXPLANATION   OP   PLATE   I. 


All  tbe  drawings  were  made  by  J.  Henry  Blake. 


Fig. 


7. 

8. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 

17. 

18. 
ID. 
20. 
21. 
22. 
23. 


24. 
25. 

26. 

27. 


(?)  Cychnis  wheatleyi  Horn. 

(})  Cychrus  miuor  Horn. 

(}  )  Pterostichus  Luvigatns  Horn. 

(f  )  Pterostichus  Uevigatus  Horn. 

(})  Pterostichtis?  sp. 

(f)  Cymindis  aurora  Horn. 

(f)  Chhriiius  pnnctulatus  Horu. 

(?)  Dieselus  alutaceus  Horn. 

(f)  Dicielus  alutaceus  Horu. 

(f  )  Dicielus  alutaceus  Horn. 

(f)  Aphodius  precursor  Horu;  a,  upper 
surface;  b,  cast  of  ci  ;  c,  under  surface. 

(f  )  Phaua'iis  antiquus  Horn. 

(f  )  Phaiueus  antiquus  Horn. 

(,')  Phann'iis  antiquus  Horn. 

(})  Dieajlus  sp. 

(f)  With    Apbodius     precursor     Horn. 

See  under  that  species,  p.  488. 
(-1,ti)  With   Aphodius    precursor    Horn. 

See  under  that  species,  p.  488. 
(?)  Chojridium  ebeuinuin  Horn. 
(f)  Chueridium  ebeninura  Horn. 
(?)  Chneridium  ebeuinnm  Horu. 
(?)  Obceridinm  ebeuinuin  Horn. 
(f)  Chicridiuni  ebeuinum  Horn. 
(})  Hylastes  ?  squalidens.      The  letters 
represent  the  work  of  distinct  indi- 
viduals. 
(-f)--2:!d.     Hylastes  ?  squalidens. 


(14535)  (J}1)  A  fragment  of  vegetable 
tissue,  put  on  the  plate  by  mistake. 

(14535)   ('{)  A  fragment  of    vegetable 
tissue,  put  oil  the  plate  by  mistake. 
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Fig.  28.  (14558)  (-V1)  Donacia  stiria. 

29.  (14532)  (f )  Pterosticbus  fractus. 

30.  (14532)  (f)  Pterostichus  fractus. 

31.  (14475)  (f)  Platynus  harttii. 

32.  (14559)  (-',")  Loricera?  lutosa. 

33.  (14566)  (?)  Douacia  pornpatica. 

34.  (14582)  (f )  Donacia  pompatica. 

35.  (14540)  (\i)  Blediusglaciatns. 

36.  (14552)  C-,1)  Oxj-porus  stiriacus. 

37.  (14563)  (?)  Platynus  dissipatus. 

38.  (14555)  (-1,0)  Lathrobium  iuterglaciale. 

39.  (14560)  (f)  Pterostichns  abrogatus. 

40.  (14536)  (J-,0)  Beuibidinm  glaciatum. 

41.  (14525)  (?)  Platynus  halli. 

42.  (14523)  (?)  Platynus  casus. 

43.  (144.S6)  (?)  Platynus  desuetus. 

44.  (14522)  (f)  Pterostichns  destitutes. 

45.  (14509)  (f)  Boinbidium  fragmentum. 

46.  (14549)  (?)  Pterostichus  destructus. 

47.  (14504)  (V1)  Hydrochus  amictus. 

48.  (14586)  (?)  Patrobus  gelatus. 

49.  (14508)  (7)  Prerostichus  doruiitans. 

50.  (L")  Loricera  glacialis. 

51.  (14478)  (?)  Platynus  desuetus. 

52.  (?)  Pterostichus  gelidus. 

53.  (14505)  (',°)  Helophoriis  rigescens. 

54.  (14533)  (?)  Platyuus  hindei. 

55.  (14503)  (t-p)  Pterostichus  dormitans. 

56.  (14527)  (V)  Elaphrus  irregularis. 

57.  (16416)  (V)  Loricera  glacialis. 

58.  (14477)  (f)  Platynus  desuetus. 
5'J.  (?)  Pterostichus  gelidus. 

60.  (16418)  (f )  Pterostichus  gelidus. 

61.  (\l)  Pterostichus  gelidus. 


.'/  -A. 
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OUARTKUN  Al^Y      BONE      CAVKS    AND      CLAY     BEDS 


PLATE  II. 


EXPLANATION    OF    PLATE   II. 


All  the  drawings  were  made  by  J.  Henry  Blake,  excepting  Fig.  5,  which  is  by  S.  H.  Scudder. 


Fig.  1.  (406D)  (i')  Aranea  columbias. 

2.  (40«D)  (i)  Aranea  Columbia. 

:i.  (-MD)  ($)  Head  of  a  libelluline  odoiiate. 

I.   (34aD)  (*)  Sbenapbis  quesneli. 

5.  (34aD)  (f)  Sbenaphis  quesneli.  Part  of 
the  ueiiration,  the  veins  of  the  two  over- 
lapping wings  distinguished  by  being 
drawn,  one  with  solid,  the  other  with 
broken  lines. 
'  6.  (19D)  (\)  Gerancon  petrornm. 

7.  (146G8)  (•?)  Bothromicromns  lachlaui. 

8.  (36D)  (f )  Bothioinicromna  lachlaui. 

9.  (36D)  (Y)  liothromicromus  lachlani.    Eye 

and  head  appendages. 

10.  (36D)  (D,°)  Bothromicromus  lachlaui.  Max- 

illary palpus. 

11.  (15066)  (f)Telmatrechus  stall. 

12.  (73D)  (f )  TelmatrechiiB  stali. 

13.  (75D)  (f )  Ccclidia  columbiana. 
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Fig.  14.   (65D)  (^)  Cercopis  selwyni. 

15.  (1507^)  (?)  Cercopis  selwyui. 

1C.  (77D)  (?)  Plauophlebia  gigantca. 
17.  (146U9)  (V)  Teleoschistus anfciquus. 

16.  (14009)  (i)  TeleoHchiKtus  antiquus. 

19.  (38D)  (f)  Teleoschistns  antiquus. 

20.  (5rtD)  ('f)  Nebria  paleonielas. 

21.  (57D)  ('•?)  Cercyon?  turrigt-na. 
2-2.   (61D)  (<;-)  Trox  oustaleti. 

2S.  (51D)  (';)  Buprestis  tertiaria. 

24.  (49D)  (';)  Buprestis  saxigena. 

25.  (15073)  (^)  Buprestis  saxigena. 

26.  (53D)  (f )  Bnprestis  sepulta. 

27.  (59D)  ('f)  Cryptohypuus?  terrestris. 

28.  (60D)  (1)  ElateridmT  sp.     See  p.  498. 

29.  (24D)  (?)  Prometopiadepilis. 

30.  (15075)  (Y)  Cryptohypnus?  terrestriis. 

31.  (62D)  (?)  Galerucella  picea. 

32.  (63D)  (f)  Tenebrio  primigeuiiis. 
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PLATE  III 


EXPLANATION    OF    PLATE    III. 


All  the  drawings  were  made  by  J.  Heury  Blake,  excepting  Fig.  6,  which  is  by  S.  II.  Scudder. 


Fig.    1.  (ID)  (11Q)  Hetcrotnyza  senilis. 
11.  (ID)  (t)  Heteromyza  seuilis. 

3.  (42D)  (Y1)  Sciomyza  revelata. 

4.  (14G71)  (f)  Sciomyza  revelata. 

5.  (2D)  (f)  Sciomyza  revelata. 

(i.  (f)  Sciomyza  revelata.     Restored. 

7.  (3D)  (!)  Braehypeza  abita. 

8.  (14C55)  (f)  Brachypeza  abita. 

9.  (9D)  (?)  Boletiua  sepulta. 
'    10.  (5D)  (f  )  Lithortalis  picta. 

11.  (14651)  (})  Dolichopus  sp. 

12.  (CD)  (})  Trichontadawsoui. 

13.  (14649)  (f)  Triohonta  dawsoni. 

14.  (4D)(}-)  Brachypeza  procera  ;  a,  (* 

tibia. 

15.  (20D)  (?)  Palloptera  inorticina. 

16.  (5D)  (Sf)  Lithortalis  picta. 

17.  (44D)  (^)  Suiara  depordita. 

18.  (17D)  (f  )  Lonch:ea  seuescens. 

19.  (32D)  (*P)  Authouiyia  inauimata. 
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Fig. 20.  (150(59)  (',')  Pleeia  similkameena. 

21.  (150G^)  (f)  Plecia  similkameena. 

22.  (82D)  (?)  Plecia  similkameena.     (Copied 

by  Zittel,  Handb.  d  pala-ont.,  Fig.  1086.) 
aj  (Lf)  antennae;  i,  (\°)  tibia  and  tarsi 
of  hind  leg. 

23.  (31D)(?)  Pimpla  saxea. 

24.  (10D)  (-)  Formk-a  arcana. 

25.  (8D)  (?)  Hypoclinia  oblitorata. 
afi.  (14653)  (?)  Hypocliuia  obliterata. 

27.  (9D)  (t)  Pimpla  decessa. 

28.  (33D)  (f)  Aplueuogaster  longiuva. 

29.  (106D)  (3,°-)  Pimpla  souecta. 

30.  (14650)  (f )  Pimpla  seuecta. 

31.  (10D)  (f)  Pimpla  senecta. 

32.  (7D)     (-})     Calyptites      autediluvianum. 

(Copied  by  Zittel,  1.  c.,  Fig.  1100.  ) 

33.  (78D)  (?)  Bracou  sp. 

34.  (29D)  (-4°)  Authornyia  burgessi. 
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EXPLANATION    OF    PLATE    IV. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.  1.  (14601)  (?)  Telmatrechus  parallel™. 

2.  (14600)  (|)  Plecia  pealei. 

3.  (14594)  (?)  Plecia  pealei. 

4.  ({)  Indusia  calculoaa.     (Copied  by  Zittel, 

Handb.  A.  palieont.,  Fig.  985.) 

5.  (a1l)  Corydalites  fecundum.      Summit  of 

egg  from  above. 

6.  (3,s)   Corydalites    fecimdnm.      Summit  of 

egg  from  side. 

7.  C,1)  Corydalites  fecundum.     Base  of  egg 

inclosed  ill  its  cell. 

8.  (66)  (?)  Crclidia  wyoroiugeusis. 

9.  (St.  16)  (Vs)  Sciomyza  manca?. 

10.  (14613)  (?)  Plecia  pealei. 

11.  (14596)  (?)  Plecia  pealei. 

12.  (4a)  (?)  Plecia  pealei. 

13.  (f)  Corydalites  fecundum.     Therighthaud 

portion  of  Fig.  14  enlarged. 

14.  (^)  Corydalites  fecundum.     Side  view  of 

one-half  of  egg-mass,  broken  longitudi- 
nally in  the  middle. 
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Fig.  15.  Corydalites  fecnndum.     Schematic  figure, 
cross-section. 

16.  (})  Corydalites  fecundum.     Side  view  of 
egg-mass.     (Copied  by  Zittel,  1.  c.,  Fig. 
981a. 

17.  (Y)  Corydalis  cornutus  (recent).      Side 
view  of  egg. 

18.  (-"-pO  Corydalites  fecundum.    Crateriform 

ruicropylic  prominence  of  summit  of  egg. 

19.  (|)  Corydalites  fecundum.     Sawn  cross- 
section  of  egg-mass. 

'20.  (|)  Corydalites  fecundum.  Rock  frag- 
ment, showing  two  egg  masses  embedded 
in  it,  with  fresh-water  gastropods  beside 
them. 

21.  (^-)  Corydalites  fecundum.      Side  view  of 

egg.     (Copied  by  Zittel,  1.  e.,  Fig.  9816.) 

22.  (*f)  Corydalus  cornutus  (recent).     Side 
view  of  summit  of  egg. 

23.  (})  Corydalites  fecundum.     Broken  cross- 

section  of  egg-mass. 
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PLATE  V. 


EXPLANATION    OF    PLATE    V. 

Figs.  1,  2,  5,  10,  11,  14,  15,  25-27,  29-31,  37-39,  42-51,  54,  55,  58-61,  66-72,  74-76,  79-87, 90-92,  95,  98-105, 
110-124  were  drawn  by  J.  Henry  Blake;  Figs.  3,  4,  6-9,  12,  13,  16,  17,  22-24,  32-35,  40,  41,  52,  53,  65, 
88,  89,  96,  97,  109,  109o  by  A.  Assmann;  Figs.  20,  21,  73,  77,  106-108,  125  by  J.  H.  Emertou;  Figs. 
18,  19,  .r)ti,  57,  62-64  by  P.  Roetter,  and  Figs.  28,  36,  78,  93,  94  by  S.  H.  Scudder.  The  original  drfcw- 
iugs  of  Figs.  6,  13,  23,  57,  64  were  also  altered  by  S.  H.  Scudder,  and  Figs.  104  and  115  were  after 
his  camera  luuida  sketches. 


Fig.    1.  (15054)  (V)  Camponotus  vetus. 

2.  (15054)  (!")  Campouotus  vetus. 

3.  (15057)  (2)  Sackeuia  arcuata. 

4.  (15057)  ([)  Sackenia  arcuata, 

5.  (216)  (])  Acrocera  hirsute. 

6.  (la)  (8)  Gnoriste  dentoni. 

7.  (la)  (J)  Guoriste  dentoni. 

8.  ;16a)  (j)  Culex  proavitus. 

9.  (16(7)  (})  Culex  proavitus. 

10.  (15058)  ($)  I.iomt'tupum  pingue. 

11.  (616)  Head  of  a  bymenopterous  insect. 

12.  (2)  (J)  Sackeuia  arcuata. 

13.  (2)  (5)  Sackenia  arcuata.    (Copied  by  Zittel,  Handb. 

u.'palu  out.,  I''ig.  1088.) 

14.  (78n)  (J)  Iclininimon  pi-trinus. 

15.  (78nl  (})  Ichneumon  pet-rums. 

16.  (46)  (j'J  Uicrauomyia  sligmosa, 

17.  (46)(!)  Dicranomyia  stigmosa. 

18.  (54)  (})  Cbiroiiomiis  patens. 

19.  (54)  Cf)  (Jbironomus  patens. 

20.  (B7(t)  (?)  Dicranomyia  primitiva. 

21.  (57a)  (!)  Dicranomyia  primitiva. 

22.  (7a)  (()  Coivtlira  ,-xita. 

23.  (la)  (\)  Coretbra  exita. 

24.  (1\e}  ({)  Chironomidffi  sp. 

25.  (626)  (1)  Dicrauomyia  atigmosa. 

26.  (6-6)  (})  Dicranomyia  stigmosa. 

27.  (16)  (?)  Dirranoujyia  stigmosa. 

28.  (54)  (lf)  CbirouoQius  patens. 

29.  (706)  (1)  Lasioptera  recessa. 

30.  <TOM  r,' i  Lasioptera recessa. 

31.  (706)  (V)  Lasioptera recessa. 

32.  (71rf)  (|>  Chironomidee  sp. 

33.  (71(7"}  (})  Cljironomida- sp. 

34.  (15059)  (S)  Litbomyzacondita.  (Copied  by  Zittel,  1.  o., 

Fig.  1089. ) 

35.  (15059)  (1)  Lithomyza  coniUta. 

36.  (15059)  (r)  Lithomyza  oondita. 

37.  (77a)  (?)  Spiladomyia  simplex. 

38.  (77«)  ({)  Spiladomyia  simplex. 

39.  (15061)  (!)  Pronophlebia  rediviva. 

40.  (8)  (!;)  Dicrauomyia  rostrata. 

41.  (8)  (j)  Dicranomyia  rostrata. 

42.  (53)  (1)  Dicranomyia  stigmosa. 

43.  (53)  (f)  Dicrauomyia  stigmosa. 

44.  (58e)(l)  Mycctopiiila  occultata. 

45.  (58<')  (!)  M'vcotophila  occultata. 

46.  (606)  (j)  Tipula  tecta. 

47.  (606)  (!)  Tipula  tecta. 

48.  (46!))  ( j)  Eristalis  lapideus. 

49.  (466)  (])  Eristalis  lapideus. 

50.  (33c)  (V)  Sackenia?  sp. 

51.  (33c)  (','-)  ParopsociiR  disjunctns. 

52.  (15064)  (1)  Hydropsyche  operta. 

53.  (15064)  (3)  llydropsycbe  operta. 

54.  (15060)  (})  Mycetop'bila  occultata. 

55.  (I60CO)  (!)  Myiwtopliila  occultata. 

56.  (70n)  (!)  Tipula decrepita. 

57.  (70a)  (})  Tipula  ducrcpita. 

58.  (43)  (j)  Tettigonia  obtecta. 

59.  (43)  (1)  Tettigonia  obtecta. 

(in.  i57r')  (?)  ( A  small  species  o i  Muscidje.) 

61.  (57'-'i  if)  (A  small  species  of  Muacidaa.* 

62.  (45a)  (3)  Cbironomus  depletua. 

63.  (30)  (})  Dicranomyia  rostrata. 
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Fig.  64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
9x. 
99. 
100, 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 

109rt. 

110. 

111. 

112. 

113. 

114. 

115. 

116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 


(30)  (S)  Dicranomyia  rostrata. 
(6(?)  (3)  Dicranomyia  primitiva. 
(66)  (5)  Dicranomyia  primitiva. 
(66)  (j)  Dicranom\-ia  primitiva. 
(416)  (?)  Dicraiiomyia  stigmoaa. 
(416)  (})  Dicranomyia  stigmosa. 
(33)  (5)  Pacbymeius  petrensis. 

(33)  (J)  Pacbyuierns  petrensis. 
(50)  (})   Musca  bydropica. 
(716)  (1)  Musca  bibosa. 

(59)  (j)  Musca  ascarides  ? 

(636)  (?)  Musca  ascarides? 

(15063)  (J^)  Heteromyza  detects. 

(18)  (1)  Musca  vinculata. 

(150621  (?)  Cyttaromyia  fenestrata. 

(176)  (})  Musca  aacarides. 

(786)  (j)  Musca  ap. 

(786)  ())  Musca  sp. 

(52c)  (f)  Musca  ascarides. 

(52c)  (|)  Musca  ascarides. 

(52c)  (§)  Musca  ascarides. 

(15053)  (i)  Musca  ascarides. 

(17c)  (j)  Muaca  ascarides. 

(636)  (})  Musca  ascarides. 

(29)  (!)  Lithadothrips  v«tnsta. 

(29)  (3)  Lithadothrips  vetusta. 

(456)  (f)  Melanotlirips  extincta. 

(456)  (!)  Melauothrips  extincta. 

(15055)  (!)  Musca  bydropica. 

(15055)  (?)  Slusca  bydropica. 

(446)  (V)  Hytboscopuslapidescens. 

(4()  (?)  Delpliax  senilis. 

(22)  (i)  Apbanaatava. 

(22)  (j)  Aphauaatava. 

(536)  (f)  Musca  ascaridea. 

(53c)  (4)  Musca  ap. 

(53fl)  (t)  Musca  ap. 

(196)  ({)  Musca  ascarides. 

(42)  ({)  Litbadotbrips  vetusta. 

(42)  (J)  Lithadothrips  yetusta. 

(V1)   I'al.tothripM  fossilis. 

(V)  Palfflothrips'  fossilis. 

(44o)  (J)  Musca?  sp. 

(20)  (J)  Musca  bydropica. 

(73n)  (})  Musca*  sp. 

(10)  (!)  Eiitimua  priraordialis.    (Copied  by  Zittel, 

I.e.,  Fie.  1011.) 

.  (10)  (})  Eutimus  primordialis. 
(15002)  (|)  Oxygonus  mortuus. 
(15062)  (V)  Oxygonus  mortuus. 
(48)  (t)  Leistotrophus  patriarcbicua. 
(36)  (|)  Epipbanis  deletus. 
(36)  (f)  Epiphanis  deletus. 
(V)  Palaaotfirips  fossilis.     (Copied  by  Zittel,  1.  c., 

Fig.  999.) 

(67)  (J)  Laccitpbilus  sp. 
(67)  (})  Laooophilua  ep. 
(63a)  (S)  Osytelus  pristinns. 
(63a)  (j)  Oxy  telus  pristinua. 
(63(i)  (Y)  Oxytdus  pristinus. 

(34)  (f)  Bembidinm  exolctum. 
(34)  (()  Bembidium  exoletnm. 
(776)  (|)  Gyrophseua  saxicola. 
(776)  (f)  Gyrophsena  saxicola. 

i  in,  1  1  (j)  Brucbua  anilis. 


LJ       O 

TEI-.  TH  AMERICA 


. 


•W- 


'ft     V 


f     J 


' 


-  • 


I! 

Li 


f$* 


9    1 


WHITE    BIVKK  BKDS,   WKSTKHN 


PLATE  VI. 


EXPLANATION   OP    PLATE    VI. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.   1.  (147P)   (?)    Dysagrion    packardii ;    body 
only. 

2.  (4183)  (f)  Dysagrion  fredericii ;  head  and 

base  of  wing. 

3.  (146P)({)  Dysagrion  packardii;  fore  wing- 

(Copied  by  Zittel,  Handb.   d.  palteont." 
Fig.  979.) 

4.  (4175)  (f)  Libellula  sp. ;  reverse  of  Fig. 

16;  part  of  abdomen. 

5.  (4178)  (f)  Dysagrion  fredericii;    part  of 

abdomen. 

G.  (4170)  (f)  Dysagriou  fredericii;  terminal 
joints  of  abdomen. 

7.  (4169)   (})  Podagrion   abortivuui;  tip  of 

fore  wing  next  pterostigma. 

8.  (4169)   (f)    Podagriou    abortivum ;     fore 

wing. 

9.  (4167-4168) (t)  Dysagrion  fredericii ;  fore 

wing. 

10.  (4179)  (f)  Dysagriou  fredericii;  head. 

11.  (147P)  (f)  Dysagrion  packardii;  abdomi- 

nal appendages. 

12.  (258P)  Cf)  Ixodes  tertiarius. 

13.  (41riS)    (})   Pronemobius  tertiarius;    fore 

wing. 

14.  (4165-4166)  (?)  Dysagrion  fredericii  f;  fore 

wing. 

15.  (154R)  (f)  lulus  telluster. 
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Fig.  16.  (4176)  (?)  Libellula  sp. ;  reverse  of  Fig.  4 ; 
part  of  abdomen. 

17.  (4173)  (?)  Dysagrion  fredericii ;  abdomen  ; 

accidentally  placed  on  the  plate  upside 
down. 

18.  (112P)  (?)  Pronemobins  induratus;  part 

of  wing. 

19.  (38R)  (|)  Cixius  hesperidum. 

20.  (144L)  (f )  Ficarasites  stigraaticum. 

21.  (|)  Proneuiobius  tertiarins. 

22.  (f)  Proneinobius  smithii. 

23.  (18R)  (f )  Proneuiobius tertiarins ;  hiudleg. 

24.  (4076)  (f)  Lystra  richardsoni. 

25.  (137P)  (f)  Paralatindia  saussurei. 

26.  (114P)  (f )  Cicadula  saxosa. 

27.  (175R)  (|)  Aphana  rotundipenuis. 

28.  (90L)  (Jf)  Lithopsis  elongata;  fore  wing. 

29.  (100R)  (?)  Acocephalus  ada3. 

30.  (4217)  (f )  Lystra  richardsoni. 

31.  (4207-4208)  (?)  Lystra  richardsoui. 

32.  (115P)  (?)  Cercopites  callisceus. 

33.  (116P)  (|)  Thamnotettix  gannetti. 

34.  (117P)Ct')  Hamuiapteryxreticulata;  parts 

of  two  fore  wings. 

35.  (49R)  (?)  Fulgora  granulosa. 

36.  (118P)  (f)  Lithopsis  fimbriata;  fore  wing. 

37.  (4185)  (f)  Lithopsis  fimbriata.  (Copied  by 

Zittel,  I.e.,  *ig.  989.) 
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PLATE  VII. 


EXPLANATION   OF   PLATE  VTI. 


All  the  drawings  were  made  by  J.  Henry  Blake,  except  Fig.  24,  which  is  by  Paul  Roetter. 


Fig.   1.  (119R)  (f)  Lystra  richardsoni. 

2.  (119P)  (i)  Lystra  leei. 

3.  (4212)  (?)  Lystra  richardsoni. 

4.  (34L)  (-J)  Tettigouia  priscomarginata. 

5.  (120P)  (f )  Thamnotettix  gaunetti. 

6.  (73L)  (f)Thamnotettis  mutilata. 

7.  (1L)  (}•)  Paleophora  patefacta. 

8.  (107P)  (f )  Necygonus  rotundatus. 

9.  (108P)  (f)  Cercopites  urabratilis. 

10.  (109P)  (|)  A  pair  of  overlapping  wings, 

apparently  the  tegmina  of  some  hotnop- 
terous  insect,  but  which  I  am  as  yet  un- 
able to  place  more  exactly;  its  resem- 
blance to  Oliarus  luteusis,  Fig.  18,  is 
manifest. 

11.  (4070)    ")  Corizns  guttatus. 

12.  (15248)  (-V1)  Stenopelta  punctulata,  and  a 

portion  more  highly  magnified. 

13.  (172R)  (if)  Stenopelta  punctulata. 

14.  (411)0)  ('f)  Cyrtomenus  conciunus. 

15.  (HOP)  (?)  Cercopis  astricta. 

16.  (HIP)  (?)  Fulgora  populata. 

17.  (3ldR)  (?)  Oliarites  terrentula. 

18.  (112P)  (>{)  Oliarus  ?  lutensis. 

19.  (39R)  (V)  Procydnus  mamillanus. 

20.  (4192)  (f)  Lyctocoris  terreus. 

21.  (113P)  (?)  Cholula  triguttata. 
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Fig. 22.  (13L)  (?)  Necrocydnus  gosiutensis. 

23.  (l32R)(J)Pheuoliaincapax. 

24.  (153oR)    (f)    Antherophagus    prise  us. 

(Copied  by  Zittel,  Handb.  d.  palieont., 
Fig.  1051.) 

25.  (79P)  (?)  Hydrobius  confixus. 

26.  (23R)  (Y)  Brachytarsus  pristinus. 

27.  (81aR)  (|)  Laccobius  elongatus;  reverse 

of  next. 

28.  (1360R)  (f )  Laccobius  elongat.us. 

29.  (4003-4004)  (J)  Cryptocephalus   vetustus. 

30.  (4015,3990)  (_'i)  Mycotretus  binotatus. 

31.  (12R)  (?)  Epic;prus  exanitnis. 

32.  (24L)  (f )  Neothanes  testens. 

33.  (4084)  (f)  Tropisternus  soulptilis. 

34.  (83P)  (f)  Platynus  CJBSUS. 

35.  (419!)  (1,i)  Antherophagus  priscus. 

36.  (86P)  (f )  Nosodendron  tritavuui. 

37.  (4039)  (?)  Cry ptocephalus  vetustus. 

38.  (3998)  (f)  Platyuus  seuex. 

39.  (4059)  (f )  Neothanes  testeus. 

40.  (4079)  (1ia)  Berosus  sexstriatus. 

41.  (87P)  (f )  Parandrita  vestita. 

42.  (3989)  (J,a)  This  is  a  mistake  and  should 

not  have  been  engraved.  It  is  made  up 
of  parts  of  two  insects  at  difterent  levels 
on  the  slab. 
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PLATE  VIII 


EXPLANATION    OF    PLATE    VIII. 


All  the  drawings  were  made  by  J.  Henry  Blake,  excepting  Figs.  5,  30,  31,  33,  34,  which  are  by  P. 

Roetter. 


Fig.  1.  (4038)  C1,0)  Anobium  ovale. 

2.  (4023,4027)  ('{)  Tropisternus  saxialis. 

3.  (15223)  (*f-)  Cryptorhynchns  annosus. 

4.  (4035)  (f  )  Cratoparis  repertus. 

5.  (15199)  (f )  Philhydrns  priman'us. 

6.  (3999)  (V)  Dryocietes  carbonarius. 

7.  (4104)  (f)  Epicurus  effossus. 

8.  (4002)  (f )  Berosus  tenuis. 

9.  (lOfiL)  (Jf)  Choragus  fictilis. 

10.  (4081)  (?)  Bledius  adamus. 

11.  (1,1)  Hydrochus  relictus. 

12.  (4046)  (?)  Euguamptus  decemsatus. 

13.  (4204)  (?)  Otiorhynchus  tumba;. 

14.  (f )  Hoinalota  recisa. 

15.  (15204)  (f)  Lathrobium  abscessum. 

16.  (48L)  ('f)  Authouomus  soporus. 

17.  (-1]11)  Hormiscus  partitas. 

18    (40SG)  (V)  Anobium  deceptura. 

19.  (J,2)  ^Egialia  rupta. 

20.  (15234)  (f )  Eugnamptus  granda?vus. 

21.  (84P)  (f )  Lathrobinui  abscessuui. 

22.  Cf)  Tanymecus  seculorum.     The  rostrum  is 

lacking,  not  having  been  exposed  when 
the  plate  was  made. 
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Fig.  23.  (f )  Listronotns  muratns. 

24.  (4082)  (?)  Anobium  lignitum. 

25.  (15213)  (£)  Otiorhynchus  perditus. 

26.  (4047)  (\'-)  Gyiunetron  lecontei. 

27.  (4007)  (f )  Hydrobius  decineratus. 

28.  (15218)  (\<>)  Dryocaites  impressus. 

29.  (4078)  (?)  Eudiagogus  terrosus. 

30.  (15239)  (})  Epicierus  exanimis. 

31.  (15239)  (^)  Epicierus  exanimis. 

32.  (15200)  (f)  Staphylinites  obsoletum. 

33.  (15207)  (i )  Epicairus  saxatilis. 

34.  (15207)  (f)  Epic:crus  saxatilis. 

35.  (f )  Epic;erns  effossus. 

36.  (15208)  (?)  Epicajrus  saxatilis. 

37.  (4051)  (f )  Hylobins  provectug. 

38.  (4014)  (\°)  Epicsrus  exanimis. 

39.  (4210)  (f)  Ophryastes  compactus. 

40.  (4012)  (f )  Cratoparis?  elusus. 

41.  (15215)  (f )  Hylobius  provectus. 

42.  (3991)  (f )  Epicasrus  exanimis. 
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PLATE  IX 


EXPLANATION    OF   PLATE    IX. 


All  the  drawings  were  made  by  J.  Henry  Blake,  excepting  Fig.  21,  which  is  by  Edward  Burgess. 


Fig.   1.  (15192)  (?)  Sciomyza  manca. 

2.  (15186)  (Y)  Sciomyza  uianca. 

3.  (1">1H7)  (  Y  )  Sciomyza  uiauca. 

4.  (4125)  (f)  Sciomyza  manca. 

•  5.  (15193)  (?)  Sciomyza  manca 

6.  (15186)  (f)  Sciomyza  raanca. 

7.  (Y)  Sciomyza  disjecta. 

8.  (4113)  (<f)  Chilosia  sp. 

9.  (59L)  (?)  Psilota  tabidosa. 

10.  (4143)  (•{)  Stenocinclis  anomala. 

11.  (71L)  (-,")  Callomyia  torporata. 
la.  (6(iL)  (V-)  Anaclinia  ?  sp. 

13.  (14691)  (f)  Milesia  qnadrata. 

14.  (15184)  (*)  Chilosia  ampla  (?). 

15.  (15191)  (f)  Sciomyza  manca. 

16.  (15196)  (?)  Sciomyza  mauca. 

17.  (V)  Asarcouiyia  cadaver. 
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Fig.  18.  (15188)  (?)  Sciomyza  manca. 

19.  (14696)  (f)  Poliomyia  recta. 

20.  (4121)  ({)  Sciomyza  manca. 

21.  (14696)  (?)  Poliomyia  recta. 

22.  (2L)  (?)  Sciomyza  disjecta. 

23.  (15195)  (?)  Sciomyza  manca. 

24.  (15H9)  (T)  Sciomyza  manca. 

25.  (4149)  (V)  Sciomyza  disjecta. 

26.  (f )  Chilosia  ?  sp. 

27.  (4112)  (?)  Chilosia  ampla. 

28.  (15194)  (f)  Sciomyza  manca. 

29.  (f )  Sciomyza  manca. 

30.  (15237)  (V)  Sciomyza  disjecta. 

31.  (?)  Lithophysa  tumnlta. 

32.  (15197)  (f )  Sciomyza  disjecta. 

33.  (4131)  (V)  Sciomyza  disjecta. 
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PLATE   X 


EXPLANATION    OF    PLATE    X. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (9P)  (})  Tipula  eepulchri. 

2.  (HP)  (f)  Rymoaia  strangulata. 

3.  (37L)  (?)  Boletina  uinbratica. 

4.  (?)  Tipula  spoliata. 

5.  (18P,  reversed)  (?)  SciomyzaT  sp. 

6.  (99L)  (?)  Sciophila  hyattii. 

7.  ( ',6 )  Boletina  paludi vaga. 

8.  (10P)  (V)  Chironomus  septus. 

9.  (98L)  (?)  Syrphidie  T  sp. 

10.  (15182)  (V)  Diadocidia  terricola. 

11.  (15182)  (f )  Diadocidia  terricola. 

12.  (4134)  (Jf)  Mycetophilidie  sp. 

13.  (14P)  (i,0)  Anatella  tacita. 

14.  (if)  Culex  damnatorum. 

15.  (5L)  (?)  Stenocinclis ?  sp. 

16.  (2P)  (S0)  Sciara  scopuli. 
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Fig.  17.  (8P)  (^)  Plecia  dejecta. 

18.  (130P)  (f )  Braconid;e  sp. 

19.  (129P)  (f)  Rhyssa  juveuis. 

20.  (15178)  («f)  Decatoma  antiquat 

21.  (131P)  (V)  Lithotorus  cressoni. 

22.  (15177)  (^)  Myrraica  sp. 

23.  (14692)  (f)  Lasi us  terreus. 

24.  (36L)  (f)  Eclytus  lutatus. 

25.  (76L)  (f)  Glypta  transversalis. 

26.  (22L)  (f )  Taxouus  nortoui. 

27.  (22L)  (f)  Taxonus  nortoui. 

28.  (133P)  (f)  Braconid;e  sp. 

29.  (4196)  (Y)  Bracon  laminarum. 

30.  (132P)  (f)  Didiueis  solidescens. 

31.  (4076)  (f )  Decatoma  antiqua. 
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PLATE  XI. 


EXPLANATION    OF    PLATE    XI. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.  1.  (9285)  (f )  Epeira  sp. 

2.  (3204)  (?)  Epeira  meekii  9. 

3.  (13521)  (?)  Theridinm  opertanetim  $  . 

4.  (2831)  (?)Clubiona  arcana,?. 

5.  (8269)  (?)  Anyphseua  interita  9  . 

6.  (13523)  (?)  Epeira  delita  (,??)• 

7.  (7583)  (?)  Epeira  abscondita £ . 

8.  (8265)  (?)  Tethneus  guyoti  $  . 

9.  (9677)  (f )  Thomisus  disjunctus. 

10.  (320)  (?)  Tethneus  guyoti  9- 

11.  (5000)  (?)  Tetragnatha  tertiaria,?. 

12.  (11651)  (?)  Nephila  pennatipes9. 

13.  (5502)  (})  Thomistis  resutus.     The   tibiai 

should   be  slenderer  at  the  base. 

14.  (8689)  (?)  Tethneus  hentzii^. 

15.  (8777)  (f)  Epeira  emertoni^. 

16.  (8576)  (f)  Epeira  cinefaeta,?. 

17.  (9211)  (f)  Epeira  meekii,?. 


Fig.  18.  (6492)  (f )  Clubiona  latebrosa^. 

19.  (5117)  (|)  Epeira  eraertoni  9  . 

20.  (9026)  (?)  Theridium  seclusnui^  . 

21.  (13522)  (?)  Tethneus  provcctus9. 

22.  (5944)  (?)  Clubiona  e versa $. 

23.  (4742)  (f)  Thomiaus  defossus,?. 

24.  (199)  (f )  Clubiona  usteutata  J  . 

25.  (1403-2)  (?)  Linyphia  reteusacf  .      Reverse 

of  Fig.  27,  lower  part. 

26.  (8459)  (?)  Parattua  resurrectug  (  9  ?). 

27.  ( 12976)  (?)  Liny phia  retensa^.    (See  Fig. 

25.) 

28.  (205)  (?)  Segestria  secessa9. 

29.  (13520)  (?)  Titanceca  ingeima9  . 

30.  (4921)  (f)  An  ant,  introduced  by  accident. 

31.  (7177)  (?)  Tethnens  obduratu»9  . 

32.  (11203)  (?)  Titanojca  ingeuua?. 
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EXPLANATION    OF   PLATE    XII. 

All  the  drawings  were  inade  by  J.  Henry  Blake. 


Fig.  1.  (391))  (?)  Cone  of  Sequoia,  seen  in  cross- 
section;  supposed  when  the  plate,  was 
engraved  to  be  a  coiled  myriapod. 

2.  (H616)  ({)  Parotennes  Imgenii. 

3.  (1247)  f*)  Parotennes  fodina'. 

4.  (13fi26)  (I)  Ephemera  inacilenta,  larva. 
:">.  (H824.)  (f)  Ephemera  iniinobilis,  larva. 
<;.   (1)010)  C|)  Hoilotermes  '•'.  col ..ladensis. 

7.  (10U60)  (f)  Ephemera  pauiinosa,  pupa. 

8.  (4643)  (?)  Taphacris  rolicinata. 
II.  (5587)  (f)  Ephemera  exsnccii. 

10.  (13f)Jli)  (f)  Ephemera  marilenia,  l:if\a. 

11.  (34D)  (if.)  Necropsylla  rigid:.. 
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Fig.  12.  (19M)  (•?)  Eutertnes  meadii. 

13.  (11041)  (:, )  Parotermes  insigni.s. 

14.  (400)  (j)  r.-irotennes  insionis. 

15.  (151('ii  (;')  Ephemera  pninieosa,  larva. 

16.  (233)  (!)  Ephemera  pumieosa,  larva. 

17.  (31)  (f)  Entermes  meailii. 

!•"<.   (1693)  (f)   Lepisma  platviun-.i.     SDIIH-  "I 
tho  abdominal  joints  are  no;  indicated. 

19.  (464I!)  (})  Taphacris  reliqnata. 

20.  (litl-19)  (rl)  Entermes  fossarnin. 

21.  (310)  (-if)  Necropsylla  rigida. 

22.  (11190)  (r)  ParotfirmeH  fodina-. 
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PLATE   XIII. 


EXPLANATION    OF    PLATE    XIII. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (8347)  (f)  JE8chna(;E8chna)  soliila. 

2.  (81)95)  (f )  Limnopsyche  dispersa. 

3.  (7728)  (f)  Neuronia  evanescent. 

4.  (8619)  (f)  Lithiigriou  byaliniini. 

5.  (407)  (J)  Phryganea  labefacta. 

6.  (8046)  (J)  Agrion  exsularis. 

7.  (12239)  (f)  Polycentropus  ?  eviratus. 

8.  (6824)  (})  Agrion  mascescens. 
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Fig.   9.  (6824)  (f)  Agrion  niascescens. 

10.  (13525)  ({,  Agrion  telluris. 

11.  (1816)  (\)  ^schua  larvata. 

12.  (6927)  (f)  Litbagriou  umbratum. 

13.  (2514)  (f)  Derobrochus  cratrnr. 

14.  (8163)  (?)  Litbagrion  uinbrntmn. 

15.  (11693) (f )^Eschna(Ba8itescliiia^ separata. 


LJ      O.     ^JL  J  w  J-i  l— '  \~J 

r  INSECTS  OF  NORTH  AMERICA 


___ 


" 
- 


I 

'.. 


• 


TUN    Fi.om -S.--SAXT    BAKIN 


PLATE  XIV 


EXPLANATION    OF    PLATE    XI A' . 


All  the  drawings  were  made  by  J.  Henry  Blake,  excepting  Figs.  Kt  ami  14,  wbicli  were  traced  by  S.  H. 
Seiidder  from  a  microphotograph,  taken  by  Samuel  Wells,  Ksq. 


Fig.  1.  (l.M8.">)  (';)  Inocellia  vctciana.  The  vein 
representing  :>  brut  costal  vein  ol'  the 
right  wing  does  not  exist. 

2.  (43s3)  (\L)  Khaphidia  ?  trauqnilla^  . 

3.  (l:if>:!7)  (i1)  Osmylns  requietus. 

4.  (G:i)  (y)  Holcurpa  niaciilnsa. 
r>.  ((i:i)(i)  Holcorpa  maculosa. 

6.  (070)  (?)  Tribochrysa  firmata. 

7.  (8792)  (?)  Tribochrysa  linnat.'i, 

8.  (14108)  (?)  Osmylns  loqniflns. 

!).  (1121)4)  (-{)  Tribochrysa  vetnsenla. 
10.  (879sJ)(f)Triboclirysafirmata;  hind  wing. 
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Fig.  11.  (8?9d)  (V)  Tribochrysa  firmata;  fore  wing. 

l-J.  (1U7:?)  (,';)  Inocellia  somnolen tag. 

Ki.  (7:ilO)  (;)  Paheochrysa  stricta;  frond 
\sini;;  the  basal  hnlfof  the  upper  cubital 
vein  should  not  -be  straight  but  zigzag 
like  the  apical  half;  the  basal  portion 
of  the  intercnbital  area  is  also  wrongly 
given. 

14.  (7340)  (i;)  Paheochrysa  stricta;  hind  wing; 

the  cross  veins  of  the  costal  area  are  not 
shown. 

15.  (956)  (f)  Inocellia  tumulata,?. 
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PLATE  XV. 


EXPLANATION    OF    PL.ATK    XV. 


All  the  ilriiwingH  were  made  by  J.  Henry  Klake. 


.    !•  (80(i5)  (})  Leptobrochua  Intrus. 
"i.  (94K!)  (f)  Derobrochu.s  num-iilus. 

3.  (8857)  (})  Leptobrocbns  Inteus. 

4.  (1.947)  ([)  Derobroclius  er:it«-r;i-. 

5.  (1441)  (t)  Liiiinoiiliiliis  so|i(iratus. 

6.  (5433)  (7) '  Derobrouhus  friarscriiM. 

7.  (11205)  (f)  Hydropsyche  marcens. 

8.  (319)  (I,fl)  Diaplegma  aliduetnin. 

9.  (13137)  (^)Tinodes  palnrtigena. 

10.  (14210)  (f)  Litobrochus  externatus. 
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Fig.  11.   (ti*4)  (r)  Mesobrochus  letba-us. 

1-J.  (IMiliU)  (|)   Psecadia  mortuella.      Reverse 
of  Fig.  17. 

13.  (44v!:i)  (';)  Mesobrochus  imbecillus. 

14.  (H422)  (y)  Palatlicella  ernutioniH. 

15.  (117.r>4)  ([f)  Setodes  portionalis. 
l(i.  (-J677)  (j)  Dernbrochns frigesceiis. 

17.  («460)  (f)  Psecadia  mortuella.     Reverse  of 
Fig.  12. 
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PLATE  XVI. 


EXPLANATION     OF     PLATE    XVI. 


All  the  drawings  were  made  by  J.  Henry  Hlake,  excepting  Fig.  18,  which  is  by  S.  H.  Scudder. 


Fig.  1.  (1.003)  (?)  Labiduromma  bormansi  J. 
•2.  (395)  (?)  Labiduroiinna  mortale^. 

3.  (3832)  (?)  Labidurouima  avia  9  . 

4.  (1.381)  (f)Quediusbre-weri. 

5.  (13544)  (f)  Labiduromma  avia ,? . 

(J.  (3705)  (?)  Labidurorama  mortale^. 

7.  (2G04)  (?)  Labiduromma  infernum ,?. 

8.  (10627)  (})  Quedius  chamberlini. 

9.  (5004)  (f)  Liibiiluronmia  labeuis  (young). 

10.  (11208)  (f )  Labiduromma  commixtum  2  . 

11.  (11209)  (f)  Labidnromma  avia 9  . 

12.  (13546)   (?)   Labidnromma    exsulatnmj. 

(Copied  by  Zittel,  Handb.  d.  pahbont., 
Fig.  959.) 
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Fig.  13.  (14471)  (^)  Labidnromma  labens^. 

14.  (4730)  (:j)  Labiduromma  gilbcrtij  . 

15.  (8334)  (f )  Labiduroiinna  tertiarinm  9  . 

16.  (7118)  (?)  Labiduromma  liibens^  . 

17.  (1832)  (?)  Labiduromma  coinmixtiim  9  • 

18.  (14688)  (})  Labiduromma  tertiarinm,?  . 

19.  (316)  (f )  Labidurouima  lithophilum  $  . 

20.  (13001)  (^)  Labiduromma  mortale 9  . 

21.  (4925)  (f )  Labiduromma  tertiarinm  $ . 

22.  (11740)  (:j)  Labiduromma  avia,?. 

23.  (8022)  (?)  Labiduromma  avia 9. 

24.  (5278)  (f)  Labiduromma  sp. 
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PLATE  XVII. 


EXPLANATION     OF     PLATE    XVII. 


All  the  drawings  were  made  by  J.  Henry  Blake,  excepting  Fig.  8,  which  is  by  S.  H.  Scudder. 


Fig.    1.  (3i°)  Tyrbula  rnaselli.     One  of  the  joints 

of  the  autennal  club. 
!i.  (f )  Tyrbula  russelli.     Anteniiii>. 

3.  (f)  Tyrbula  russelli.     (Copied   by  Zittel, 

Handb.  d.  pal.-i>out.,  Fig.  965.) 

4.  (f)  Tyrbula  russelli.     Tibial  spines. 

5.  (7389)  ($)  CEdipoda  pra-tbcata. 

6.  (635)  (f )  Gomphocerus  abstrusiis. 

7.  (1724)  (f)  Cymatomera  maculata. 

8.  (8M)  (|)  Homnpogamia  ventriosa. 

9.  (7544)  (f )  Locusta  silens.   A  portion  of  the 

leg,  showing  spines. 
10.  (7544)  (f )  Locusta  silens. 
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Fig.  11.  (5817)  (-j)  Agatheinera  reclusa. 
1-'.  (iilSSJ)  (])  Zetobora  brunneri. 

13.  (14720)  (?)  Tyrbula  niultispinosa. 

14.  (11557)     (j)    Lithymnetes     guttatus     9. 

(Copied  by  Zittel,  1.  c.,  Fig.  969.) 
I.";.  (11557)     (?)    Lithymnetes     guttatus     9. 

Showing  the  cellular  spotting. 
Hi.   (13  50)  ({)  Orchelimum  placidum  9-. 

17.  (464'J)  (f  'I  Gryllacris  ciueris. 

18.  (13551)  (f)  Orchelimum  placidum  $  ,    Fore 

leg. 

19.  (13551)  (|)  Orchelininui  placidum,?. 
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PLATE  XVIII. 


EXPLANATION     OF    PLATE     XVIII. 


All  the  drawings  are  by  J.  Henry  Blake. 


Fig.  1.  (9221)  (f)  Archilachnuspeunatus.  (Copied 
by  Buckton,  Monogr.  Brit.  Aphides,  PI. 
133,  Fig.  3. 

2.  (315)    (114)    Schizoneuroitlea    scudderi. 

(Copied  by  Bucktou,  1.  r,.,  PI.  133,  Fig.  5. 
Copied  by  Zittel,   Haudb.   d.    pahnout., 
'    Fig.  988.) 

3.  (10205)  (f)  Siphonophoroides  antiqna. 

4.  (670)  (-4°)  Tephraphis  simplex.     (Copied  by 

Buckton,  1.  c.,  PI.  133,  Fig.  2. ) 

5.  (14450)  (f)  Siphonophoroides  antiqua. 

6.  (314)  (J,s)  Sychuobrochus  reviviscens. 

7.  (I3">(i2)  (?)  Siphouophoroides  autiqna. 

8.  (5380)  (f )  Aphidopsis  margaruiu. 
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Fig.  9.  (4B27)  (f)  Anconatus  dorsnosns.  (Copied 
by  Buckton,  1.  c.,  PI.  133,  Fig.  4.) 

10.  (8889)  (f)  Siphonoplioroides  antiqua. 
(Copied  by  Buckton,  I.e.,  PI.  133,  Fig.  1.) 

P.  (1044)  (f)  Aphidopsis  sp.  (immature). 

12.  (3577)  (f )  Sbenaphi.s  qnesueli. 

13.  (340)  (f )  Ainalancon  Intosns. 

14.  (4475)  (f )  Oryctaphis  recondita. 

15.  (6993)  (f )  Archilachnns  pennatus. 
Hi.  (4615)  (f )  Archilachnus  pennatus. 
17.  (177)  (-1!0)  Archilachuus  peunatns. 

1H.   (8085)  (f)  Pterostigmarecnrvuni.    (Copied 

by  Buckton,  1.  c.,  PI.  133,  Fig.  6.) 
19.  (8085)  (f)  Tephraphis  walshii. 
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PLATE  XIX 


EXPLANATION    OF   PLATE    XIX. 


All  the  drawings  were  made  by  J.  Heury  Blake. 


Fig.    1.  (120611)  (-f)  Fulgora  obtieesceus. 

2.  (262)  (YO  Cercopis  snflbcata.     A  portion 

showing  the  surface  structure. 
H.  (262)  (;-)  Cercopis  snft'ocata. 

4.  (14229)  ('f)  Gypona  cinorcia. 

5.  (2G58)  (?)  Agallia  abstructa, 

'  6.   (104711)  (',')  Docinius  psylloidfs. 

7.  (:107)  (•})  Agnllia .  lowisii. 

8.  (12088)  (?)  Nyctophylax  vigil. 

9.  (762h)  (f )  Tettigonia  priscotincta. 

10.  (4379)  (f )  Aphroiiliora  «p. 

11.  (11771)  (?)  Nyctophylax  uhleri. 

12.  (1.789)  (1)  Florissantia  elegaus. 

13.  (12785)  (*?)  Elidiptera  regularis. 

14.  (1.705)  (f)Cixius?  proavus. 
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Fig.  15.  (11307)  (")  Acocephalus  callosus. 

16.  (5188)  (-if)  Jassopsis  evidens. 

17.  (9299)  (';)  Docinius  psylloides. 

18.  (10158)  ('•)  Agallia  flaccida. 

19.  (10672)  ('i')Tliisspt-ciii]en  wasaccidi  ut:illy 

overlooked  in  workingup  the  fauna.  It 
is  evidently  the  anterior  half  of  one  of 
the  Cercopida  and  apparently  a  species 
of  Locrites,  l)iit  does  not  agree  with  the 
other  species  known. 

20.  (34I2)  (Y)  Thanmotettix  fnndi. 

21.  (l.i-05)  (';)  Agallia  lewisii. 

22.  (665f>)  (Y)  Clastoptera  couistocki. 

23.  (4552)  (Y)Thlibouienii8parvus. 
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EXPLANATION     OF    PLATE     XX. 

All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (6050)  (f)  Palecphora  pnevalens. 

2.  (5058)  (f)  Palaphrodes  irregularis. 

3.  (13584)  (})  Palecphora  comrnunis. 

4.  (9900)  (")  Aporema  pue.stiictimi. 

5.  (Od)  ({)  Petrolystin  gigautea  ?. 

ti.  (411)  ({)   Petrolystra  gigauti-a.     (Copied 
byZiltel.Handli.il.  p;il; il.,  Fig.  MM.) 

7.  (4l'J)  ( ! )  Petrolystra  gigantea. 

8.  (U829)  (-{-)  Petrolystra  beros. 

9.  (lldliT)  (t-)  A  small  fly.  t'.niud  on  the  name 

.-,10110  witb  the  next,  pi-i-bap.H  brlniiging 
to  tbe  TacbydroraidiE,  but  \vlio.se  |>recise 
affinities  it    is    perhaps    impossible  to 
trace. 
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Fig.  10.  (11237)  (f)  Palecphora  inaculata. 
11.  (()484)  (fj  Palecphora  marvinei. 
la.  (6484)  (^))  Palecphora  marviuei. 
l:i.  (6484)  (f )  Palecpbiira  marviuei. 

14.  (11774)  ('f)  Priurephnra  liulteala. 

15.  (G09)  ('/)  Palecphora  inornuta. 

16.  (58-J)  (t)  Palaphrodes  cincta. 

17.  (;!5:!4)  (f)  Palecphora  mac nlata. 

18.  (43)  (7)  Palaphrodes  invgularis. 

19.  (6639)  (V)  Jassus  ?  latebra-. 

•JO.  (13570)  (f)  Palecphora  coniiiinuiH. 

21.  (159)  (f)  Palecphora  coaunnnis. 

22.  (1.121)  (?)  Lithecpbora  setigera. 
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PLATE  XXI 


EXPLANATION    OF    PLATE    XXI. 


All  the  drawings  wore  made  by  J.  Henry  Blake. 


Fig.  1.  (78)  (?)  Agallia  instabilis. 

2.  (8081)  (f )  Palecphora  prievalens. 

3.  (1277(5)  (")  Lithecphora  niurata. 

4.  (12447)  (?)  Lithecphora  nuicolor. 

5.  (13337)  (?)  Lithecphora  uuicolor. 

6.  (3864)  (f)  Palaphrodes  irregularis. 

7.  (853l>)  (f)  Palaphrodes  irregularis. 
'     8.  (912)  (?)  Lithecphora  murata. 

9.  (3801)  (f )  Palecphora  ruarvinei. 
10.  (8887 )  ({)  Palaphrodes  obliqua. 
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Fig.  11.  (14178)  (',')  Lithecphora  unicolor. 

12.  (9158)  (f)  Palecphora  inarvinci. 

13.  (30)  (fl  Lithecphora  diaphana. 

14.  (11103)  (J)  Lithecphora  unicolor. 

15.  (208)  (f)  Palaphrodes  cincta. 

16.  (120)  (f)  Dictyophara  bouvei. 

17.  (8313)  (f)  Locriteswhitci. 

18.  (4287)  (f )  Palaphrodes  obscura. 

19.  (9374)  (f )  Locrites  copei. 
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PLATE  XXII. 


EXPLANATION    OF    PLATE    XXII. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (4480)  ( r)  Achrestocoris  cinerarias. 

2.  (128)  (f )  Capsus  lacus. 

3.  (6371)  (',')  Phthinocoris  colligatus. 

4.  (12784)  (-?)  Tiroschistus  iudurescens. 

5.  (4563)  (',')  Fuscus  fiecatus. 

6.  (234)  (f •)  Discostoiua  ?  sp. 

7.  (1.828)  (?)  Nysius  vecnla. 

8.  (14981)  (?)  Stenovelia  nigra. 

9.  (7609)  (?)  Trapezonotus  exterminatns. 
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Fig.  10.  (1.821)  (T)  Lygaeus  stabilitii8. 

11.  (10729)  (',')  Notouecta  emersoni. 

12.  (1097)  (f)  Prosigara  flabellnui. 

13.  (13325)  (',')  PaUuovelia  spinosa. 

14.  (32ti8)  (?)  Stenovelia  nigra. 

15.  (12782)  (f)Metrobatesteternalis.     Thefig- 

ure  is  upside  down. 

16.  (2238)  (f)  Corixa  immersa. 

17.  (7269)  (>()  Corixa  vanduzeei. 
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PLATE  XXIII. 


EXPLANATION    OF    PLATK    XXIII. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (5596)  (<f)  Eotingis  auteuuata. 

2.  (12096)  (f)  Linn* a  carcerata. 

I!.  (-1365)  (f )  Eotingis  auteunata. 

4.  (5873)  (?)  Linnjca  putnanii. 

5.  (96/2)  (?)  Monanthia  veterna. 

6.  (7617)  (?)  Piesma?  rotunda. 

7.  (7473)  (?)  Steuopauiera  subterrea. 

8.  (9937)  (f )  Procrophius  costalis. 

9.  (2349)  (f)  Monanthia  veterna. 

10.  (2320)  (?)  Linna;aholmesii. 

11.  (9674)  (f)  Trapezouotus  exterminates. 

12.  (11652)  (?)  Procrophins  coiumuuis. 

13.  (4500)  (?)  Capsus  obsolefactus. 

14.  (6365)  (f )  Nysius  stratus. 

15.  (9884)  (?)  Rliyparocliroinus  verrillii. 

16.  (5736)  (")  Stenopamera  tenebrosa. 
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Fig.  17.  (5864)  (?)  Geocoris  inf'ernorum. 

18.  (11134)  (?)  Procrophius  communis. 

19.  (4994)  (?)  Linnrea  gravida. 

20.  (12465)  (?)  Nysius  tritus. 

21.  (7233)  (?)  Linniea  evoluta. 

22.  (11757)  (f )  Trapezonotus  exterminatus. 

23.  (11239)  (?)  Procrophius  laugnens. 

24.  (11301)  (?)  Stenopaiuera  tenebrosa. 

25.  (6550)  (?)  Trapezouotus  exterminatus. 

26.  (6483)  (?)  Geocoris  iut'ernorum. 

27.  (11164)  (?)  Nysius  stratus. 

28.  (11222)  (?)  Proc.rophius  commuuis. 

29.  (120!))  (?)  Procrophius  communis. 

30.  (11210)  (f )  Rhyparochromus  verrillii. 

31.  (7064)  (?)  Nysius  ternt. 
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PLATE  XXIV 


EXPLANATION    OF    PLATE    XXIV. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.  1.  (193)  (if)  Procropliius  communis. 
.2.  (13560)  (';)  P<ucilocapsns  ostentus. 

3.  (13554)  Cf)  Pcecilocapsus  freinoutii. 

4.  (13314)  (T)  Aiiasa  priscoputida. 

5.  (12925)  (f )  Ligyrocoris  exsnctus. 
fi.  (13558)  (y)  Carmelns  sepositus. 

7.  (43P9)  (%)  Closterocoris  elegans. 

8.  (6968)  (f)  Pcecilocapsus  tabidus. 
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Fig.    '.».  (12076)  (',')  Prrcilocapsns  veterandus. 

10.  (T2457)  ( ")  Carmelus  gravatns. 

11.  (5865)  (|)  Dysdercus  ciuctus. 

12.  (13559)  (f)  Hadronema  ciuerescens. 

13.  (1426)  (f )  Dysdercus  cinctus. 

14.  (13561)  ('i)  Dysderctis  ciuctus. 

15.  (11218)  (f)  Lygfeus  obsolescens. 

16.  (11219)  (?)  Lygittis  stabilitus. 
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PLATE  XXV 


EXPLANATION   OF  PLATE    XXV. 


Fig.  1.  (318ft)  (?)  Rhepocoris  propinqnans. 

2.  (10381)  (?)  Nysius  stratus. 

3.  (1-2.10-2)  (?)  Cacalydus  exstirpatus. 

4.  (12081)  (?)  Rhepocoris  pra^valeus. 

5.  (3247)  (?)  Corizusabditivus. 

6.  (318<i)  (?)  Rhepocoris  prsevaleua. 

7.  (1761)  (,;)  Rhepocoris  prajvaleus. 

8.  (11140)  (f)  Nysius  stratus. 
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All  the  drawings  were  made  by  J.  Henry  Blake. 

Fig. 


9.  (5669)  (?)  Rhepocoris  pra-valens. 

10.  (12087)  (',')  Rhepocoris  prsevalens. 

11.  (9128)  (?)  Rhepocoris  pnevalens. 

12.  (1.508)  (?)  Cacalydus  lapsus. 

13.  (12778)  (?)  Parodarmistus  collisus. 

14.  (1.803)(?)  Rhepocoris  praevalens. 

15.  (10956)  (?)  Piezocoris  peritus. 

16.  (9)  (f )  Rhepocoris  praivalens. 


U    £>.  LrtiUL-ULJlUAL.    ^UKVtiY    Ur 

ERTIARY  INSECTS  OF  No;- 


'111  I.      1  'l,c)H  1  S  SANT     l^A!-iIN 

111    M i i •  t  i    tt  \       III     it    i    .  i!  •  M    M  V          I    i  > I ;  I    I  I >  V  I 


PLATE   X  XVI. 


EXPLANATION   OF   PLATE   XXVI. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.   1.  (8604)  (y)  Orthriocorisa  longipes. 

2.  (4644)  (f )  Lithocliromiis  mortuarius. 

3.  (7856)  (ff)  Cydannis  robustus. 

4.  (14207)  (f)  Corizns  abditivus. 
5.'  (12469)  (!O  Eotbes  elugans. 

6.  (13660)  (',')  Lithochromus  extraueus. 

7.  (7037)  (?)  Phrndopamerachittendeni. 

8.  (10391)  (f )  Protenor  imbecillis. 

9.  (11232)  (f)  Fhrndopamera  chittendeni. 
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Fig.  10.  (9837)  (f)  Lithochromus  gardneri. 

11.  (2431)  (y)  Rhepocoris  prsevalens. 

1-.'.  (14236)  (f)  Catopamera  brailleyi. 

13.  (8467)  ("•)  Rhepocoris  ])roi)iuqiiaus. 

14.  (5633)  (-{)  Piezocoris  ?  pereuiptus. 

15.  (2696)  (f)  Tagalodes  ineruiis. 

16.  (9253)  (f)  Etirocoris  iiifernalis. 

17.  (6370)  (£)  Phthinocoris  lethargicus. 
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PLATE  XXVII. 


EXPLANATION    OF    PLATE    XXVII. 


All  the  drawings  were  made  by  J.  Henry  Blake. 


Fig.    1.  (367)  (^)  Rhipiphorus  geikiei. 

2.  (6656)  (?)  Exitelus  exsanguis. 

3.  (5703)  (?)  Heeria  lapidosa. 

4.  (13564)  (?)  Procoris  bcchleri. 

5.  (1.831)  (?)  Heeria  gulosa, 

6.  (12256)  (?)  Phthinocoris  laaguidus. 

7.  (9590)  (?)  Catopamera  augheyi. 

8.  (£577)  (?)  Lithochroimis  gardueri. 

9.  (6931)  (?)  Plmidopamera  wilsoni. 
10.  (9086)  (?)  Necrochromus  cockerelli. 
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Fig.  11.  (9302)  (?)  Trapezonotus  stygialis. 

12.  (11773)  (?)  Heeria  gulosa. 

13.  (6299)  (?)  Prolyg;eus  inundatus. 

14.  (2871)  (?)  Necrochromus  labatus. 

15.  (6369)  (?)  Corizus  celatus. 

16.  (13315)  (';)  Phrndopamera  wilsoui. 

17.  (8740)  (?)  Phthinocoris  lethargicus. 

18.  (4269)  (?)  Heeria  gnlosa. 

19.  (14197)  (?)  Heeria  lapidosa. 
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EXPLANATION    OF    PLATE     XXVIII. 


All  the  drawings  were  made  by  J.  Henry  Biakn. 


Fig.  1.  (7929)  (?)  Pentatomites  foliarnm. 

2.  (13318)  (f)  Cacciachistus  inaceriatns. 

3.  (5400)  (f )  Teleoschistns  plaoaltis. 

4.  (11225)  (*)  Procydnus  devictua. 

5.  (14426)  (f)  Procydnus  promts. 

'   0.  (1.837)  (f)  Thnetoschistua  revnlsud! 

7.  (2856)  (f )  Folioschistiis  ligatns. 

8.  (3007)  (if)  Meeocephala,  sp. 

9.  (8201)  (f)  Diplochilu?  hensliawi. 
10.  (1112)  (})  Polioscltistus  lapiduriiiH. 
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Fig.  11.  (8471)  ({)  Thlimmoschistns  gravidatus. 

12.  (13583)  (f)  Thlibomenus  limosus. 

13.  (8810)  (?)  Neorocydnus  solidatns. 

14.  (8GG6)  (}•)  TVleoschistus  r;j;oratii8. 

15.  (2464)  (r)  Procydnus  vespenis. 

16.  (4851)  ((j)  Necroc.yduns  aatyzonus. 

17.  (1977)  (V)  Heeria  gulosa, 

18.  (1472)  rt)  Poteschistus  obuiibilns. 

19.  (10405)  (ft  Thiiminoschistus  gravidatus. 
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